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ALEXANDER  MONRO,  M.  D. 
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PROFESSOR  OF  ANATOMY  AND  SURGERY  IN  THE 
UNIVERSITY  OF  EDINBURGH,  &C.  &C. 


Sir, 

I beg  leave  to  present  you 
with  a new  Edition  of  your  respected  Pre- 
decessor’s invaluable  Work  on  the  Anatomy 

of  the  Human  Bones  and  Nerves. 

\ ^ 

In  preparing  this  Edition  for  the  press, 
I have  been  anxious  only  to  render  the 
work  more  generally  useful  to  Anatomi- 
cal Students  of  the  present  day,  by  add- 
ing to  it  a few  references  to  later  authors, 
who  have  treated  on  the  same  subjects, 
and  some  synonymous  names  and  terms, 
which  may  be  more  familiar  to  certain 
classes  of  readers.  The  matter  of  the  ex- 


cellent  original  has  been  left  unchanged, 
except  in  a few  instances,  where  altera- 
tions were  warranted  by  the  quarto  edi- 
tion of  the  Author’s  Works.  The  changes 
which  have  been  occasionally  made  on 
the  language,  were  also  suggested  by  the 
same  edition  ; and  if,  in  this  particular,  I 
have  presumed  to  go  beyond  the  Editor 
of  that  collection,  it  has  been  merely  with 
the  view  of  accommodating  the  phraseo- 
logy to  the  fastidious  delicacy  of  a mo- 
dern ear. 

I have  the  honour  to  be, 

With  the  greatest  respect, 

Sir, 

Your  most  obedient  humble  servant, 

J.  KIRBY. 

Edin.  Nov.  1820. 
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TO 


JOHN  BARCLAY,  M.  D. 

FELLOW  OF  THE  ROYAL  COLLEGE  OF  rHYSICIANS,  FELLOW 
OF  THE  ROYAL  SOCIETY,  AND  LECTURER  ON  ANATOJIY 
AND  SURGERY  IN  EDINBURGH. 


My  Dear  Sir, 

It  is  now  about  ten  years  since  I was  induced, 
chiefly  in  compliance  with  your  persuasion  and 
advice,  to  superintend  a new  edition  of  Monro's 
Anatomy  of  the  Human  Bones  and  Nerves. 
Your  pupils  are  early  taught,  both  by  your  pre- 
cepts and  your  example,  to  see  the  importance — 
the  necessity— of  acquiring  an  intimate  and  cor- 
rect knowledge  of  Osteology,  before  they  can  pro- 
perly comprehend,  or  apply  to  practical  purposes, 
the  other  departments  of  Anatomical  Science. 
From  the  respect  which  they  frequently  hear  you 
express  for  the  Osteology  of  Monro,  as  well  as 
from  the  acknowledged  intrinsic  merit  of  the  work 
itself,  which  has  procured  it  a place,  either  in 
whole  or  in  part,  either  in  its  own  proper  dress, 
or  under  various  masquerade  habits,  in  almost  all 
the  Anatomical  Systems,  Treatises,  and  Compen- 
diums,  which  have  appeared  in  this  country,  they 
are  naturally  led  to  prefer  the  original  work  to  all 
the  writings  on  the  same  subject  that  are  contin- 
ually teeming  from  the  press. 
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That  your  opinion  of  the  permanent  populari- 
ty of  this  truly  Classical  Work  has  been  well  found- 
ed, sufficiently  appears  from  the  rapid  sale  of  the 
two  former  editions,  and  the  reiterated  call  for 
another.  Again  invited  to  the  agreeable  task  of 
ushering  to  the  public  this  New  Edition,  I can- 
not allow  so  favourable  an  opportunity  to  escape 
of  addressing  to  you  my  introductory  observa- 
tions, on  the  nature  of  the  Original  Work,  and 
the  circumstances  which  characterize  the  present 
Edition. 

Excellent  as  the  matter  of  Monro’s  Anatomy 
of  the  Bones  confessedly  is,  it  cannot  be  denied 
that  something  was  wanting  to  accommodate  it  to 
the  improved  state  of  Anatomical  knowledge, 
which,  in  the  other  departments  of  that  Science, 
distinguishes  the  beginning  of  the  nineteenth  cen- 
tury. The  language  of  the  Original,  though  per- 
spicuous, and  in  general  correct,  is  often  antiquat- 
ed, and  therefore  ill  suited  to  the  refined  taste  of 
the  present  day  ; and  the  references  to  other  au- 
thors were  so  far  incomplete,  as  not  comprehend- 
ing those  subsequent  to  the  Author’s  time.  Mon- 
ro's names  of  muscles  too,  though  well  understood 
in  the  early  part  of  the  eighteenth  century,  are 
now,  in  general,  become  obsolete ; and  the  Nom- 
enclature of  Anatomy  has,  chiefly  through  your 
means,  received  such  important  improvements, 
that  in  a few  years  many  of  the  old  terms  for  po- 
sition and  aspect  will  either  be  abandoned,  or  will 
not  easily  be  understood. 

To  supply  these  obvious  defects  in  the  work 
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which  I have  undertaken  to  revise,  has  been  my 
principal  object  in  the  two  former  editions,  and 
more  especially  in  the  present.  I have,  in  many 
places,  modernized  the  language  ; given  addition- 
al references  to  later  authors  on  the  same  subject ; 
added  the  synonymous  names  of  muscles  of  Albi- 
nus  and  Innes,  and  wherever  the  old  terms  for  po- 
sition and  aspect  might  be  productive  of  ambigui- 
ty or  obscurity,  I have  pointed  out,  in  foot  notes, 
the  terms  of  your  Nomenclature  with  which  they 
correspond*.  Although  both  from  your  own  writ- 
ings and  those  of  your  disciples  and  converts, 
these  terms  are  now  better  understood,  than  when 
I published  the  former  Editions,  I have  thought 
it  adviseable  to  retain  the  short  account  and  Tabu- 
lar Outline  of  your  Nomenclature  there  given.  I 
have  also  availed  myself  of  your  permission,  to 
add  to  the  Introductory  matter,  the  Tabular  View 
of  the  Bones  of  the  Head,  employed  and  recom- 
mended in  your  Lectures. 

You  will  observe,  Sir,  that  in  that  part  of  the 
volume  which  comprehends  the  Anatomy  of  the 
Ner  ves,  the  new  Notes  and  Illustrations  are  pro- 
portionally more  numerous.  This  was  rendered 
necessary  from  the  circumstance  that  many  valu- 
able works  on  the  Nervous  System  have  appeared 
since  the  days  of  the  first  Monro ; and  though 
they  cannot  detract  from  the  original  merit  of  the 
Treatise,  they  render  it  comparatively  less  perfect 
than  the  Anatomy  of  the  Bones.  At  the  same 
time,  as  I could  not,  without  greatly  increasing 

* The  Notes  and  References  by  the  Editor  are  distinguished  by 
the  letter  E. 
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the  bulk  and  price  of  the  volume,  give  any  de- 
tailed account  of  the  modern  improvements  in 
Neurology,  I have  been  obliged  to  confine  my- 
self, in  most  cases,  to  general  reference. 

In  the  present  Edition,  I have  endeavoured  to 
supply  a manifest  deficiency  in  this  otherwise  com- 
plete Osteology,  by  giving  a short  supplementary 
view  of  the  Cavities  and  Contents  of  the  Os  Petro- 
sum ; and  to  render  my  description  more  intelligi- 
ble, I have  referred  to  Mr.  Mitchell’s  late  Engrav- 
ings of  the  Bones,  which,  with  your  Explanations, 
are  calculated  so  well  both  to  illustrate  the  present 
work,  and  to  facilitate  the  study  of  Osteology.  I 
once  proposed  referring,  in  the  same  manner,  to 
these  Plates,  under  each  bone  described  ; but  this 
would  have  so  multiplied  the  foot  notes,  that  I 
was  compelled  to  content  myself  with  giving  a Ta- 
ble of  Reference  to  them  in  the  Introduction. 

I cannot  but  congratulate  the  Students  of  Ana- 
tomy, upon  the  assistance  they  will  derive  from 
these  elegant  Engravings,  which  conveniently  sup- 
ply a desideratum  long  felt  by  the  readers  of 
Monro. 


I have  the  honour  to  be, 

My  Dear  Sir, 

With  much  esteem, 

Your  obliged  and  faithful  friend  and  pupil, 


Edinburgh,  J 
Nov.  1 820.  j 


J.  KIRBY. 
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BARCLAY’S  NOMENCLATURE. 


It  had  been  long  and  justly  regretted,  that  the  usual  terras  of 
Anatomy,  implying  position , aspect,  and  direction , were  so  vague 
and  indefinite,  as  to  be  productive  of  much  ambiguity  and  confu- 
sion in  anatomical  descriptions ; for,  as  the  aspect  of  any  part  of 
the  body  must  vary  in  every  different  position  in  which  this  hap- 
pens to  be  placed,  no  term,  that  is  adapted  exclusively  to  any  one 
position,  can  with  propriety  be  employed  as  applicable  to  the  rest. 
Thus  what  is  superior  in  one  position  of  the  body,  becomes  ante- 
rior in  another,  posterior  in  a third,  and  even  inferior  in  a fourth  ; 
what  is  external  in  one  situation  (as  of  the  arm  and  hand,)  is  inter- 
nal in  another,  &c.  If  these  terms  be  subject  to  such  ambiguity 
in  describing  the  structure  of  the  human  body,  they  become  much 
more  ambiguous  when  applied  to  Comparative  Anatomy.  A part 
or  organ  which  is  superior  or  inferior  in  man,  becomes  anterior  or 
posterior  in  quadrupeds,  while  anterior  or  posterior  in  the  former 
is  in  the  latter  superior  or  inferior. 

The  advantages  of  a Nomenclature,  in  which  the  same  terms 
should  universally  apply  to  the  same  organ,  in  all  positions  of  the 
body,  and  in  all  animals,  scarcely  require  to  be  pointed  out ; and 
we  think  that  those  advantages  belong  to  the  Nomenclature  lately 
proposed  by  Dr.  Barclay. 

The  terms  of  this  Nomenclature  are  derived  from  parts  of  the  body 
which  are  found  in  most  vertebral  animals,  and  being  fixed  and  de 
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terminate,  can  never  confound  or  mislead.  Some  of  these  terms 
are  general,  applying  indiscriminately  to  every  part  of  the  animal 
body ; but  most  of  them  refer  to  some  particular  region  or  organ. 

Of  the  general  terms,  the  most  universal,  and  perhaps  the  most 
useful,  is  that  which  respects  an  imaginary  plane  supposed  to  be 
drawn  vertically  through  the  middle  of  the  body,  so  as  to  divide  it 
into  two  equal  and  similar  halves.  This  is  called  the  mesial  plane ; 
and  that  surface  of  a part  or  organ  which  looks  towards  this  plane 
is  said  to  be  mesial , or  to  have  a mesial  aspect.  Those  which 
are  situated  in  the  opposite  direction,  or  on  either  side  of  the  plane, 
are  lateral,  being  dextral  or  sinistral,  according  as  they  lie  to  the 
right  or  left  of  the  mesial  plane. 

Instead  of  external  and  internal , usually  applied  to  denote  the 
surface  and  the  deep-seated  parts  of  an  organ,  Dr.  Barclay  employs 
peripheral  and  central ; the  former  denoting  the  aspect  or  position 
at  or  next  the  surface,  the  latter  those  next  the  centre  of  an  organ 
or  of  the  body  in  general. 

The  particular  terms  refer  to  the  head  ; the  trunk  ; the  extre- 
mities ; and  the  sanguiferous  system. 

The  terms  referring  to  the  head,  are  derived  from  the  corona  or 
top  of  the  head  ; the  base  of  the  skull ; the  inion,  or  most  protube, 
rant  part  at  the  back  of  the  head  ; and  the  glabella,  or  space  be- 
tween the  eye-brows.  The  aspect  or  position  of  those  parts  next 
the  corona  are  coronal;  that  of  those  next  the  base,  basilar  ; that 
of  those  [next  the  glabella,  glabellar ; and  that  of  those  next  the 
inion,  inial.  The  glabella  is  not  at  the  greatest  rectilineal  distance 
from  the  inion,  a distinction,  which  belongs  to  the  chin  in  man,  and 
the  muzzle  in  most  inferior  animals.  These  parts  are  called  by 
Dr.  Barclay  antinion,  and  the  aspect  or  position  that  regards  them 
is  called  aniinial. 

The  terms  proper  to  the  trunk  are  also  four ; derived  from  the 
sternum  or  breast-bone ; the  dorsum  or  back  ; the  atlas  or  first 
vertebra  of  the  spine ; and  the  sacrum  or  rump-bone.  According 
as  parts  or  surfaces  respect  one  or  other  of  these  fixed  points,  they 
are  sternal,  dorsal,  atlantal,  or  sacral. 

The  extremities  are  atlantal  or  sacral,  according  as  they  are  situ- 
ated next  the  atlas,  or  next  the  sacrum.  Each  pair  of  the  extre- 
mities, and  each  of  their  component  parts,  have  a proximal  and  a 
distal  end  ; the  former  being  that  nearest  the  trunk,  tire  latter  that 
which  is  most  remote  from  it. 


Barclay’s  nomenclature. 
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Four  proper  terms  belong  to  the  atlantal,  and  as  many  to  the 
sacral  extremities.  Thus,  as  the  former  have  a radius , an  ulna,  an 
ancon , (or  olecranon ,)  and  a thenar  (or  palm)  ; so  in  these,  the  as- 
pects and  positions  are  radial,  ulnar,  anconal , and  thenal.  Again, 
as  in  the  sacral  extremities*  there  are  a tibia,  o.  fibula,  a rotula , and 
a poples  (or  ham ) ; so  the  aspects  and  positions  here  are  Vibial,  fibu- 
lar , rotular  and  popliteal.  The  term  volar,  in  the  atlantal  extre- 
mities, is  restricted,  as  in  common  anatomical  language,  to  the  parts 
within  the  palm  of  the  hand ; while  plantar,  in  the  sacral  extremi- 
ties, is  in  like  manner  restricted  to  those  within  the  sole  of  the  foot. 

Thus,  the  terms  proposed  by  Dr.  .Barclay  for  position  and  as- 
pect, are  in  number  twenty-three  ; viz. 

Five  peculiar  to  the  head ; coronal , basilar,  inial,  glabellar,  and 
antinial. 

Four  to  the  neck  and  trunk  ; atlantal,  sacral,  sternal,  and  dorsal. 
Two  common  to  the  head,  neck,  and  trunk  ; mesial,  and  lateral. 
Four  peculiar  to  the  Atlantal  extremities ; radial , ulnar,  anconal , 
and  thenal. 

Four  peculiar  to  the  sacral  extremities;  iibial,  fibular,  rotular , 
and  popliteal. 

Two  common  to  both  sets  of  extremities  ; proximal  and  distal ; 
and, 

Two  common  to  the  whole  body  and  all  its  parts,  peripheral  and 
central. 

The  terms  which  have  just  been  enumerated,  are  adjectives,  re- 
ferring only  to  position  or  aspect.  They  may  if  requisite,  be  con- 
verted into  general  adjectives,  by  changing  al  or  ar  into  cn.  Tims 
radien,  ulncn,  tibicn,fibulcn,  will  denote  something  belonging  to  the 
radius,  ulna,  tibia,  or  fibula. 

They  may  be  converted  into  adverbs,  denoting  direction,  by  chang- 
ing al  or  ar  into  ad.  Thus,  mesiad  implies  direction  towards  the 
mesial  plane ; latcrad,  the  opposite  direction,  or  sideways  ; atlantad , 
towards  the  atlas,  in  common  language  upwards  ; sacrad,  towards 
the  sacrum,  or  downwards ; glabcllad,  sternad,  and  rotulad,  imply 
directions  synonymous  with  forwards  ; and  iniad,  dorsad,  and  pop- 
litead  imply  directions  analogous  to  backwards. 

The  sanguiferous  system,  in  warm-blooded  animals,  compre- 
hends two  distinct  sets  of  cavities  and  vessels;  the  one  set  des- 
tined to  convey  the  blood  to  the  lungs,  for  the  restoration  of  those 
principles  or  properties,  which  it  had  lost  during  the  general  cir- 
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culation ; the  other  to  distribute  the  blood,  after  having  been  thus 
renovated  in  the  lungs,  to  the  general  system.  Hence  the  former 
set,  including  veins , a sinus,  an  auricle , a ventricle , and  arteries,  are, 
in  Dr.  Barclay’s  Nomenclature,  denominated  pulmonic , and  the 
blood  which  they  contain,  and  which  is  of  a dark  colour,  is  termed 
pulmonic  blood.  In  the  same  manner,  the  latter  set  of  organs, 
comprehending  also  veins , a sinus,  an  auricle , a ventricle,  and  ar- 
teries, are  denominated  systemic ; and  the  florid  blood  which  they 
contain,  is  termed  systemic  blood. 

It  may  be  proper  to  remark,  that  the  merit  of  this  nomenclature 
consists,  not  in  the  novelty  of  the  terms,  but  in  the  more  precise 
and  definite  application  of  terms  long  in  use  among  anatomists,  but 
hitherto  employed  in  a manner  so  vague  and  ambiguous,  as  to  mis- 
lead  the  learner  in  Human  Anatomy,  and  be  almost  wholly  in- 
applicable to  Comparative.  As  the  terms  are  drawn  from  parts 
long  known  and  described  in  anatomical  works,  a knowledge  of 
those  parts  once  acquired  leads  to  the  ready  application  and  use  of 
the  terms.  They  are  the  more  easy  of  apprehension  to  the  anatomist, 
as  being  accommodated  to  an  established  custom  among  anatomi- 
cal writers,  of  describing  the  body  and  its  parts  as  a cube  or  six- 
sided  figure,  whose  surfaces  point  upwards,  downwards,  backwards, 
forwards,  to  the  right  and  to  the  left ; and  whose  parts  are  situated 
towards  the  circumference,  the  centre,  or  an  imaginary  plane,  di- 
viding the  body  into  similar  halves.  It  is  this  imaginary  plane 
which  has  furnished  the  only  strictly  new  aspect  in  Dr.  Barclay’s 
Nomenclature. 

The  uses  and  advantages  of  many  of  these  terms  will  be  illus- 
trated by  the  notes  to  the  following  pages ; but  to  render  them 
more  familiar,  we  shall  here  contrast  them  with  the  usual  terms  in 
the  following  Tabular  Outline. 
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TABULAR  VIEWS 

OF 

THE  BONES  OF  THE  HEAD. 


The  Editor  is  persuaded  that  the  following  Tables  will  be 
highly  acceptable  to  the  young  Student,  who  has  any 
genuine  taste  for  Anatomy.  They  are  extracted  prin- 
cipally from  Dr.  Barclay’s  Lectures  on  the  Skeleton, 
and  are  well  calculated  not  only  to  facilitate  the  means 
of  acquiring  a more  minute  and  accurate  knowledge  of 
the  Structure  of  the  Head,  but  suggest  a mode  of  esta- 
blishing new  and  specific  distinctions  in  Natural  His- 
tory, and  Comparative  Anatomy,  and  of  ascertaining, 
with  the  celebrated  Cuvier,  the  particular  Species  of  Fos- 
sil Heads. 


BONES  OF  THE  HEAD. 

The.  Bones  of  the  Head  are  divided  by  Anatomists  into 
Bones  of  the  Cranium  and  Bones  of  the  Face. 

The  Bones  of  the  Cranium  are  those  of  the  cavity  con- 
taining the  Brain ; all  the  rest  belonging  to  the  Head  are 
the  bones  of  the  Face. 

The  Bones  of  the  Cranium  are  eight  in  number ; four 
single  and  four  in  pairs. 

The  four  single,  like  all  the  single  Bones  of  the  Skele- 
ton, are  in  the  middle  between  right  and  left,  and  each 
divisible  into  similar  halves  by  the  Mesial  Plane.  These 
bones  are  termed  Ossa  Symmetrica. 

Those  in  pairs  are  upon  the  sides  towards  right  and  left, 
and  are  Ossa  Paria. 

The  Single  Bones  are. 

The  Frontal, 

The  Ethmoidal, 

The  Sphenoidal,  and 
The  Occipital. 

Those  in  Pairs, 

The  two  Parietal  and 
The  two  Temporal. 
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The  Bones  of  the  Face,  not  reckoning  the  Teeth,  nor 
what  are  denominated  the  Ossa  Plana  and  Superior  Spongy, 
which  are  parts  of  the  Ethmoidal,  amount  to  fourteen  : 
The  two  Malar, 

The  two  Superior  Maxillary, 

The  two  Palatal, 

The  two  Lacrymal, 

The  two  Nasal, 

The  two  Inferior  Spongy, 

The  Vomer,  and 
The  Lower  Jaw. 

II. 

These  Bones,  with  the  assistance  of  three  of  the  Cranium , 
the  Frontal,  the  Ethmoidal,  and  Sphenoidal,  constitute  the 
five  following  cavities : 

The  two  Orbits, 

The  two  Nostrils,  and 
The  Mouth. 

FORMATION  OF  THE  ORBITS. 

Seven  enter  into  the  formation  of  each  orbit : 

The  Frontal, 

The  Ethmoidal,  and 

The  Sphenoidal  into  the  formation  of  both ; 

A Malar, 

A Superior  Maxillary, 

A Palatal,  and 

A Lacrymal,  each  into  the  formation  of  the 
orbit  of  its  side. 

formation  of  the  nostrils. 

Nine  enter  into  the  formation  of  each  nostril : 

The  Frontal, 

The  Ethmoidal, 

The  Sphenoidal,  and 

The  Vomer  into  the  formation  of  both ; 

A Nasal, 

A Palatal, 

A Lacrymal, 

A superior  Maxillary,  and 

An  Inferior  Spongy  are  confined  to  the  Nostril  of 
their  own  side. 

formation  of  the  mouth. 

Exclusive  of  the  teeth  which  are  wanting,  or  at  least 
concealed  at  the  time  of  Birth,  twenty  in  number  when 


bones  of  the  head. 

when  they are  perma- 

are  six  : mt0  tlle  formation  of  the  mouth 

The  two  superior  Maxillary, 
rhe  two  Palatal,  y 

T Ptervlohf  mid  a Jery  sma]1  P°rtion  of  the 
teiygoid  processes  of  the  Sphenoidal. 

I II. 

.h£T„nt%p22LfSXtappears' that  so“ of 

other,  enter  into  the  f^Sf2vS5.CaVI'y’  a"d  that 

or  THE  BONES  OP  THE  CRANIUM. 

Five  are  entirely  confined  to  the  Cranium : 

I he  two  Parietal, 

The  two  Temporal,  and 
Tire  Occipital. 

-t  he  other  three. 

The  Frontal, 

The  Ethmoidal,  and 

T vtCr  ix]t0  the  for™tion  of  the  two 

of  the  Sphenoidal  So  th^oftUmouSf  P°rti°n 

OF  THE  BONES  OF  THE  FACE. 

The'  two  Lac^nS 

T oSss»thr^r  *** » 

t to“h^oesr  ^ Wd  the  - Spon. 

The  Teeth  and  the  Lower  Jaw  entirely  to  the  Mouth. 

IV. 

lhC  r£nes  of  tlle  Head  may  also  be  arranged  according 
•.  . c tfferent  aspects  which  they  occupy,  all  the  narte  nf 

“bS  /y  anaSiS  t ffThey 

The  aspects  o?  *e  HellfarT  °r  “ *“"«  «P*> l 

The  Coronal,  ' 

The  Basilar, 

The  Inial, 

T o?  “r'  °r  A,Uinia1'  and  tbe  two  T™P<™<> 
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ASPECTS  OF  THE  CRANIUM. 

The  Ethmoidal  is  confined  to  one  aspect,— 
The  Basilar. 


The  Sphenoidal  extends  to  three, — 
The  Basilar,  and 
The  two  Temporal  or  Lateral. 

The  Frontal  to  five,— 

The  Coronal, 

The  Basilar, 

The  Glabellar,  and 

The  two  Temporal  or  Lateral. 

The  Occipital  to  two,— 

The  Inial,  and 
The  Basilar. 


The  Parietal  each  to  three,— 
The  Coronal, 

The  Inial,  and 
A Lateral  or  Temporal. 

The  Temporal  each  to  two, — 
A Lateral,  and 
The  Basilar. 


ASPECTS  OF  THE  OBBITS. 


The  Frontal  Bone  forms  the  greatest  part  of  their  Coronal 
Aspect,  and  a small  portion  of  their  Lateral  and  Mesial. 

1 he  Ethmoidal,  a large  portion  of  their  Mesial  Aspect,  and 
a small  portion  of  their  Basilar. 

The  Sphenoidal,  a large  portion  of  the  Lateral  Aspect,  and 
a small  portion  of  the  Coronal  and  Inial. 

The  Malar,  a large  portion  of  the  Lateral  Aspect,  and  a 
portion  of  the  Basilar. 

The  superior  Maxillary,  the  largest  portion  of  the  Basilar 
Aspect,  and  a small  portion  of  the  Mesial. 

The  Palatal,  a very  small  portion  of  the  Basilar  and  Mesial. 

I he  Lacrymal,  a portion  of  the  Mesial. 


ASPECTS  OF  THE  NOSTRILS. 

TGlabX?V!p°enc'Lf0nm  3 P°rti0n  °f  their  C°r0nal  anit 

The  Ethmoidal,  of  their  Coronal,  Mesial,  and  Lateral. 
t£p  Sphenoidal,  of  the  Coronal,  Inial,  and  Lateral. 

The  N asal,  of  the  Glabellar  or  Antinial. 

The  Superior  Maxillary,  of  the  Lateral  and  Basilar. 

1 ne  Lacrymal,  of  the  Lateral. 
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The  inferior  Spongy,  of  the  Lateral. 

The  Vomer,  of  the  Mesial. 

ASPECTS  OF  THE  MOUTII. 

The  superior  Maxillary  constitutes  a portion  of  the  Late* 
ral.  Coronal,  and  Antinial  Aspects. 

The  inferior  Maxillary,  of  the  Lateral  and  Antinial. 

The  Palatal,  of  the  Coronal. 

A small  portion  of  the  Pterygoid  Process  of  the  Sphenoidal, 
a part  of  the  Coronal  and  Lateral. 

The  Teeth,  a part  of  the  Lateral  and  Antinial. 

V. 

In  different  Species  these  Bones  vary  their  forms,  their 
aspects,  their  number  of  connexions,  and  the  mode  and 
number  by  which  they  enter  into  the  formation  of  these 
different  cavities ; and  hence  become  a source  of  those  im- 
portant specific  distinctions,  which,  in  Natural  History  and 
Comparative  Anatomy,  are  so  useful  and  necessary  in  as- 
certaining the  species  of  Fossil  Heads. 

THEIR  GENERAL  CONNEXIONS. 

The  Frontal  is  articulated  with  four  of  the  Cranium : 

The  two  Parietal, 

The  Ethmoidal,  and 
The  Sphenoidal. 

With  eight  of  the  Face: 

The  two  Malar, 

The  two  Nasal, 

The  two  superior  Maxillary,  and 
The  two  Lacrymal. 

The  Ethmoidal  with  two  of  the  Cranium  : 

The  Frontal,  and 
The  Sphenoidal. 

With  nine  of  the  Face  : 

The  two  Lacrymal, 

The  two  Nasal, 

The  two  superior  Maxillary, 

The  two  Palatal,  and 
The  Vomer. 

The  Sphenoidal  with  seven  of  the  Cranium  : 

The  two  Temporal, 

The  two  Parietal, 

The  Frontal, 

The  Occipital,  and 
The  Ethmoidal. 
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With  seven  of  the  Face : 

The  two  Malar, 

The  two  superior  Maxillary, 

The  two  Palatal,  and 
The  Vomer. 

The  Occipital  with  five  of  the  Cranium : 

The  two  Parietal, 

The  two  Temporal,  and 
The  Sphenoidal. 

With  none  of  the  Face,  but  with  one  of  the  Vertebrae : 
The  Atlas. 

The  Temporal  each  with  three  of  the  Cranium  : 

A Parietal, 

The  Occipital,  and 
The  Sphenoidal. 

With  two  of  the  Face  : 

A Malar,  and 

The  inferior  Maxillary. 

Each  Temporal,  contain  besides,  in  its  cavity  called 
the  Tympanum,  four  small  bones,  the  Malleus,  the  Incus, 
the  Os  Orbiculare,  and  the  Stapes. 

The  ParietaPeach  with  five  of  the  Cranium  : 

The  Frontal, 

The  Occipital, 

The  Sphenoidal, 

A Temporal,  and 

Its  fellow  of  the  opposite  side. 

With  none  of  the  Face. 


VI. 

CONNEXIONS  IN  THE  ORBITS. 

The  Frontal,  ( see  its  general  Connexions ,)  articulated  in 
the  Orbits  with  six  : 

The  Sphenoidal, 

The  Ethmoidal, 

The  two  Malar,  and 
The  two  Lacrymal. 

The  Sphenoidal,  ( see  its  general  Connexions,)  is  articulat- 
ed in  the  Orbits  with  six : 

The  Frontal, 

The  Ethmoidal, 

The  two  Malar, 

The  two  Palatal. 
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The  Ethmoidal^  ( see  its  general  Connexions ,)  is  articulated 
in  the  Orbits  with  seven  : 

The  Frontal, 

The  two  Lacrymal. 

The  two  Maxillary; 

The  two  Palatal. 

The  superior  Maxillary;  in  its  general  Connexions;  is  arti- 
culated with  ten : 

Its  Fellow, 

The  Frontal, 

The  Ethmoidal, 

The  Sphenoidal, 

A Malar, 

A Lacrymal, 

A Nasal, 

A Palatal, 

An  inferior  Spongy,  and 
The  Vomer,  besides  eight  Teeth. 

In  the  Orbit  with  four 
The  Sphenoidal, 

The  Ethmoidal, 

A Malar,  and 
A Lacrymal. 

The  Palatal,  in  its  general  Connexions,  is  articulated  with 
six : 

Its  Fellow, 

The  Ethmoidal, 

The  Sphenoidal, 

A Superior  Maxillary, 

An  inferior  Spongy,  and 
The  Vomer. 

In  the  Orbit  with  three : 

The  Ethmoidal, 

The  Sphenoidal,  and 
A Maxillary. 

The  Lacrymal,  in  its  general  Connexions,  is  articulated 
with  four  : 

The  Frontal, 

The  Ethmoidal, 

A Superior  Maxillary, 

An  inferior  Spongy. 

In  the  Orbit  with  three : 

The  Frontal, 

The  Ethmoidal,  and 
A Maxillary. 
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The  Malar,  in  its  general  Connexions,  is  articulated  with 
four : 

A Temporal, 

The  Frontal, 

The  Sphenoidal,  and 
A Superior  Maxillary. 

In  the  Orbit  with  three : 

The  Frontal, 

, The  Sphenoidal,  and 
A Superior  Maxillary. 

CONNEXIONS  IN  THE  NOSTRILS. 

The  Frontal,  ( see  its  Connexions  in  the  Cranium  and  Or- 
bits,') is  articulated  in  the  Nostrils  with  seven  : 

The  two  Nasal, 

The  two  Maxillary, 

The  two  Lacrymal,  and 
The  Ethmoidal. 

The  Sphenoidal,  ( see  its  Connexions  in  the  Cranium  and 
Orbits,)  is  articulated  in  the  Nostrils  with  six  : 

The  two  Maxillary, 

The  two  Palatal, 

The  Ethmoidal,  and 
The  Vomer. 

The  Ethmoidal,  (see  its  Connexions  in  the  Cranium  and 
Orbits,)  is  articulated  in  the  Nostrils  with  eleven: 

The  Frontal, 

The  Sphenoidal, 

The  two  Nasal, 

The  two  Maxillary, 

The  two  Lacrymal, 

The  two  Palatal,  and 
The  Vomer. 

The  Maxillary,  ( see  its  Connexions  in  one  of  the  Orbits,)  is 
articulated  in  one  of  the  Nostrils  with  nine : 

Its  Fellow, 

The  Frontal, 

The  Ethmoidal, 

The  Sphenoidal, 

A Palatal, 

A Lacrymal, 

A Nasal, 

An  inferior  Spongy,  and 
The  Vomer. 
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The  Palatal,  (see  its  Connexions  in  one  of  the  Orbits,)  is  ar* 
ticulated  in  one  of  the  Nostrils  with  six : 

Its  Fellow, 

The  Ethmoidal; 

The  Sphenoidal; 

A Maxillary, 

An  inferior  Spongy,  and 
The  Vomer. 

The  Lacrymal,  (see  its  Connexions  in  one  of  the  Orbits,)  is 
articulated  in  one  of  the  Nostrils  with  three, — 

The  Ethmoidal, 

A Superior  Maxillary, 

An  Inferior  Spongy. 

The  Nasal,  entirely  confined  to  the  cavity  of  the  Nose,  are 
each  articulated  in  one  of  the  Nostrils  with  five, — 

Its  Fellow, 

The  Frontal, 

The  Ethmoidal, 

A Superior  Maxillary,  and 
The  Vomer. 

Inferior  Spongy,  entirely  confined  to  the  cavity  of  the  Nose, 
are  each  articulated  in  one  of  the  Nostrils  with  three, — 
A Superior  Maxillary, 

A Palatal, 

A Lacrymal. 

The  Vomer,  confined  entirely  to  the  Nose,  is  articulated 
with  six, — 

The  two  Superior  Maxillary, 

The  two  Palatal, 

The  Ethmoidal, 

The  Sphenoidal. 

CONNEXIONS  IN  THE  MOUTH. 

The  Superior  Maxillary,  (see  its  Connexions  in  the  Orbits 
and  Nostrils,)  is  articulated  in  the  mouth,  with 
Its  Fellow, 

A Palatal,  and 
Teeth. 

The  Inferior  Maxillary,  or  Lower  Jaw,  confined  entirely 
to  the  Mouth,  is  articulated  only  with 
The  two  Temporal,  and 

Teeth.  , . 

The  Palatal,  (see  its  Connexions  in  Orbits  and  Nostrils,)  is 
articulated  in  the  Mouth,  with 
Its  Fellow,  and 
The  Superior  Maxillary. 
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TO 

Mitchell's  Engravings,  as  illustrated  by  Dr.  Barclay . 


F ut  views  of  the  Skeleton  in  general,  see  Plates  J.  II.  III. 
Female  Skeleton,  PI.  IV.  XXXII. 

Foetal  Skeletons,  PI.  XXIX.  XXX.  XXXI 1. 
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For  Skull  in  general,  see  Plates  V.  VI. 

Os  Front!* PL  VII. ...Figs.  1,2. 

Ossa  Parietalia ...Figs.  3,  4. 

Os  Occipitis ...Figs.  5,  (i. 

Ossa  Temporum PI. VIII. ..Figs.  I,  2. 

Its  interior  and.  contents ...Figs.  9 — 21. 

Os  Ethmoides ...Figs.  5,  6. 

Os  Hphenoides.. ...Figs.  3,  4. 

Ossa  Nasi ...Figs.  27,  2«. 

Ossa  Unguis ...Figs.  31,  32. 

Ossa  Malarum... ...Figs.  23,  24. 

Ossa  Maxillaria  Superiors ...Figs.  29,  30. 

Ossa  Palati Figs.  25,  20. 

Ossa  Spongiosa  Inferiora ...Fjg.  33. 

Vomer.. ...Fig.  22. 

Maxilla  Inferior PL  IX. 

1 eet li... .................. .......  .1 1.  I X.  X. 
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For  Trunk  in  general,  see  Plates  XI.  XII. 


Vertebrae 


Sacrum 

Os  Coccygis 


Pelvis 


Ossa  Innominata.. 
Ribs  and  Sternum 


PL  XIII.  XIV. 

fPL  XV Figs.  I,  2 

( PL  XXI Figs.  1,  2. 

i PL  XV Figs.  3,  4. 

I PL  XXI Figs.  3,  4. 

/ PL  XV Fig.  5. 

' l PL  XXI Fig.  5- 

PL  XXII. 

PL  XVI.  XVII. 
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TO 


THE  STUDENT®  OF  ANATOMY, 

IN  THE 

UNIVERSITY  OF  EDINBURGH. 

(PREFIXED  TO  THE  SEVENTH  EDITION.) 


GENTLEMEN, 

hen  this  Osteology  was  first  printed  in  1726,  I did  not 
know  that  Albinus,  Winslow,  and  Palfyn,  were  to  publish 
descriptions  of  the  bones ; otherwise  my  papers  probably 
would  have  remained  yet  undelivered  to  the  printers.  I 
however  flatter  myself,  that  this  Essay  has  been  of  use  to 
the  gentlemen  who  did  me  the  honour  to  attend  my  lec- 
tures, by  assisting  them  to  understand  my  sense  and  re- 
presentation of  things  in  this  fundamental  part  of  anatomy ; 
and  that  it  has  possibly  been  of  more  advantage  to  them 
than  a more  complete  work  from  an  abler  hand,  unless  my 
demonstrations  had  been  in  the  order  and  method  of  such 
an  author. 

This  view  of  your  improvement,  Gentlemen,  is  a pre- 
vailing argument  with  me  to  cause  this  Essay  to  be  re- 
printed ; and  you  cannot  reasonably  blame  me,  if  I like- 
wise acknowledge  another  motive  for  it,  which  more  par- 
ticularly relates  to  myself.  In  a new  edition  an  author 
has  an  opportunity  of  making  his  works  more  correct,  com- 
plete, and  consequently  acceptable  to  the  public,  who  may 
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perhaps  be  indulgent  enough  to  think  this  little  treatise  not 
altogether  useless ; since  more  reasoning  on  the  structure 
and  morbid  phenomena  of  bones  is  to  be  found  in  it,  than 
in  the  other  writers,  who  have  confined  themselves  almost 
entirely  to  the  descriptive  or  proper  anatomical  part  of  the 
Osteology. 

I have  here  kept  to  the  plan  of  the  former  editions,  by 
first  considering,  in  the  order  that  seemed  to  me  most  na- 
tural and  methodical,  every  thing  which  I thought  neces- 
sary to  be  known  concerning  bones  in  general ; and,  in  the 
second  part,  I have  described  the  several  bones  composing 
the  skeleton. 

The  bones  of  adults  are  what  I principally  endeavour  to 
describe,  but  I have  added  as  much  of  the  osteogenea  as  I 
think  serviceable  in  the  practice  of  physic  and  surgery. 

That  little  might  be  omitted  of  what  was  formerly  done 
on  this  subject,  I have  taken  all  the  assistance  I could  from 
books  ; but  have  never  asserted  any  anatomical  fact  on  their 
authority,  without  consulting  nature,  from  which  all  the 
descriptions  are  made ; and  therefore  the  quotations  from 
such  books  serve  only  to  do  justice  to  the  authors,  who 
have  remarked  any  thing  in  the  structure  of  the  parts  that 
was  commonly  omitted,  and  to  initiate  you  in  the  history 
of  anatomy,  which  I once  proposed  to  make  complete,  so 
far  as  related  to  this  subject : But  not  being  able  to  pro- 
cure several  books,  and  being  sensible  how  many  more 
may  have  never  come  to  my  knowledge,  I laid  aside  this 
design,  on  purpose  omitted  many  I could  have  inserted, 
and  in  some  places  I have  changed  an  older  author  for  a 
later  one,  who  has  more  fully  or  clearly  described  what  I 
treated  of.  Besides  anatomists,  I have  also  named  several 
other  authors  to  confirm  my  reasoning  by  practical  cases ; 
of  which  it  is  not  to  be  supposed  my  own  experience  could 
furnish  a sufficient  variety. 

. You  will  readily  observe,  that  I quote  no  passages  with 
a view  to  criticise  or  condemn  them.  This  precaution  of 
giving  no  offence,  is  very  necessary  in  those  who  are  suffi-- 
ciently  conscious  of  their  being  liable  to  lay  themselves. 
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open  to  just  censure ; and  it  prevents  occasions  of  useless 
wrangling,  in  which  generally  both  parties  are  losers,  and 
the  public  has  little  advantage. 

In  this  treatise  I always  make  use  of  the  most  common 
name  of  each  part,  and  have  put  the  synonymous  names  to 
be  met  with  in  books  at  the  foot  of  the  page,  that  the  read- 
ing might  he  smoother,  and  you  might  ponsult  them  at  your 
leisure  to  assist  you  in  understanding  different  authors. 

The  descriptions  and  reasoning  are  here  blended,  with- 
out which  I always  find  young  anatomists  are  soon  dis- 
gusted with  authors  : Their  imaginations  cannot  follow  a 
long  chain  of  descriptions,  especially  when  they  are  not 
taught  at  the  same  time  the  uses  which  the  described  parts 
serve  : Their  minds  must  have  some  relaxation,  by  a mix- 
ture of  reasoning,  which  never  misses  to  strike  the  fancy 
agreeably,  and  raises  a strong  desire  to  understand  the 
principles,  on  which  it  depends. 

The  phenomena  of  diseases  are  all  deduced  in  this  Essay 
from  the  structure  of  the  parts,  by  way  of  corollaries  and 
questions ; which  such  an  anatomical  work  confined  me 
to.  And  this  method  has  otherwise  a good  effect : For, 
when  one  meets  with  an  useful  proposition,  and  is  obliged 
to  employ  a little  thought  to  find  out  its  solution,  the  im- 
pression it  makes  is  deeper,  and  he  acquires  a fondness  for 
it,  as  being  in  part  his  own  discovery.  My  pupils  have 
frequently  assured  me,  that  they  could,  with  very  small 
reflection,  trace  out  the  whole  reasoning  from  which  my 
conclusions  were  drawn  ; 1 hope  their  successors  will  also 
think  this  an  agreeable  manner  of  being  instructed. 

Those  gentlemen  who  desired  I -would  add  the  lectures 
which  I pronounce  in  my  colleges  as  a commentary  upon 
the  text,  where  the  diseases  are  mentioned,  will,  I persuade 
myself,  excuse  me  for  not  complying  with  their  desire, 
when  they  consider  the  design  of  this  is  to  be  a school- 
book, and  how  great  the  difference  is  between  instructing 
youth  in  private,  and  pretending  to  inform  the  public. 
Art.  xxiv.  vol,  v.  of  Medical  Essays  and  Observations,  pub- 
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lished  in  this  place,  is  one  of  these  lectures  which  I gave 
as  a commentary  on  the  paragraph  (p.  9.)  concerning  the 
different  kinds  of  caries  *. 

In  this  edition,  I have  corrected  the  mistakes  and  ob- 
scure passages  which  I discovered  in  the  former,  and  in 
some  places  I have  made  the  descriptions  more  full  and 
exact,  aiming  all  I could  to  shun  unnecessary  minuteness 
on  the  one  hand,  and  a blameable  inaccuracy  on  the  other': 
Whether  I have  hit  that  just  medium,  is  what  you  and  the 
public  must  now  judge. 

I am  still  of  opinion,  that  figures  of  the  bones  would  at 
any  rate  have  been  unnecessary  in  a book  that  is  intended 
to  be  illustrated  and  explained  by  the  originals  themselves; 
but  would  be  much  more  so  now,  when  my  late  ingenious 
friend  Mr.  Cheselden,  Dr.  Albinus,  and  Mr.  Suet,  have 
published  such  elegant  ones. 

You  have  advantageous  opportunities  in  this  place  of 
studying  all  parts  of  medicine,  under  the  professors  of  its 
different  branches  in  the  University,  and  of  seeing  the  prac- 
tice of  pharmacy,  surgery,  and  physic,  with  our  surgeon- 
apothecaries,  and  in  the  Royal  Infirmary,  where  the  dis- 
eased poor  are  carefully  treated.  These  your  interests,  and, 
I hope,  your  inclinations,  will  lead  you.  Gentlemen,  so  to 
improve,  as  that  they  may  become  the  happy  means  of  your 
making  a considerable  figure  in  your  several  stations.  What- 
ever assistance  is  in  my  power  towards  such  a desirable 
event,  shall  be  given  with  the  greatest  pleasure  by 

Y our  humble  servant, 

ALEX.  MONRO. 

* This  Commentary  is  published  in  the  quarto  edition  of  the 
Doctor’s  works,  p.  283.  E. 

Traite  d’osteologie,  traduit  de  l’Anglois  de  M.  Monro,  »e- 
conde  partie. 
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PART  I. 

OF  THE  BONES  IN  GENERAL. 


B nes  are  covered  by  a membrane,  named  on  that  Periosteum, 
account  Periosteum  *,  which  is  so  necessary  to  them, 
that  we  must  examine  its  texture  and  uses,  before  we 
can  understand  their  structure. 

The  ’periosteum , as  well  as  most  other  membranes, 
can  be  divided  into  layers  of  fibres.  The  exterior  t , 
composed  of  the  fibres  of  the  muscles  connected  to 
he  bones,  vary  in  their  number,  size,  and  direction, 
md  consequently  occasion  a very  great  difference  in 
.he  thickness  and  strength  of  the  periosteum  of  differ- 
:nt  bones,  and  even  of  the  different  parts  of  the  same 
jone.  The  internal  £ layer  is  every  where  nearly  of 
i similar  structure,  and  has  its  fibres  in  the  same  di- 
rection with  those  of  the  bone  to  which  they  are  con- 
iguous.  Ought  not  then  the  name  periosteum  to  be 
ipplied,  strictly  speaking,  only  to  this  internal  layer, 
o which  the  others  are  joined  in  an  uncertain  man- 
ler  and  number  ? 

* Membrana  circumossalis,  omentum  ossibus  impositum. 

■f  Peripheral  of  Barclay.  E. 

£ Centralj  Barcl.  E, 
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Some  authors  («)  endeavour  to  prove  the  internal 
layer  of  fibres  of  the  periosteum  to  be  derived  from 
the  dura  mater:  For,  say  they,  since  the  membrane 
covering  the  skull  is  plainly  a production  or  conti- 
nuation of  the  dura  mater,  which  passes  out  between 
the  sutures;  and  since  there  are  muscles  on  the 
head,  as  well  as  in  other  parts,  which  might  furnish 
a periosteum,  it  is  needless  to  assign  different  origins 
to  membranes  which  have  the  same  texture  and  uses. 
They  add  further,  in  proof  of  this  doctrine,  that  the 
periosteum  extends  itself  along  the  ligaments  of  the 
articulations  from  one  bone  to  another;  and  there- 
fore is  continued  from  its  origin  over  all  the  bones  off 
the  body. — While  anatomists  were  fond  of  the  hypo- 
thesis of  all  membranes  being  derived  from  one  or 
other  of  the  two  that  cover  the  brain,  a dispute  of  this 
kind  might  be  thought  of  consequence ; but  now  that 
the  hypothesis  is  neglected  as  useless,  it  is  needless 
to  examine  the  arguments  for  or  against  it. 

Except  where  muscles,  cartilages,  or  ligaments  are 
inserted  into  the  periosteum,  its  external  surface  is 
connected  to  the  surrounding  parts  by  thin  cellular 
membranes,  which  can  easily  be  stretched  consider- 
ably, but  shorten  themselves  whenever  the  stretch- 
ing* force  is  removed.  When  these  membranes  are 
cut  off  or  broken,  they  collapse  into  such  a small  space, 
that  the  surface  of  the  periosteum  seems  smooth  and 
equal. 

When  we  attempt  to  tear  off  the  periosteum  from 
bones,  we  see  a great  number  of  white  threads  pro- 
duced from  the  membrane  into  them  ; and,  after  a 
successful  injection  of  the  arteries  with  a red  liquor, 
numerous  vessels  are  not  only  seen  on  the  periosteum , 
( b ),  but  most  of  the  fibres  sent  from  the  membrane 
to  the  bone,  shew  themselves  to  be  vessels  entering 
it,  with  the  injected  liquor  in  them;  and  when  they 
are  broken,  by  tearing  off  the  periosteum,  the  surface 
of  the  bone  is  almost  covered  with  red  points. 


(a)  Havers,  Osteolog.  nov.  disc.  1.  p.  16. 

it)  Ruysch.  Epist.  5.  tab.  5.  fig-  1.  2-  epist.  8.  tab.  9.  fig.  1.  9. 
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The  veins  corresponding  to  these  arteries  are  some* 
times  to  be  seen  in  subjects  that  die  with  their  ves- 
sels full  of  blood  ; though  such  numerous  ramifica- 
tions of  them,  as  of  the  arteries,  can  seldom  be  de- 
monstrated, because  few  of  them  naturally  contain 
coloure.1  hq.ors,  and  such  liquors  can  with  difficulty 
be  iniecled  into  them.  This  however  is  sometimes 

t* 

done  (a). 

The  great  sensibility  of  the  periosteum  in  the  deep- 
seated  species  of  paronychia , in  exostoses,  nodi,  tophi, 
and  yummala,  from  a lues  venerea , or  whenever  this 
membrane  is  in  an  inflamed  state,  is  a sufficient  proof 
that  it  is  well  provided  with  nerves,  though  they  are 
perhaps  too  small  to  be  traced  upon  it;  and  therefore 
one  cannot  well  determine,  whether  they  are  sent  along 
with  the  arteries  in  the  common  way,  or  are  derived 
from  the  tendinous  fibres  of  the  muscles  expanded  on 
the  periosteum  (6). 

Vessels  also  pass  through  the  periosteum  to  the  mar- 
row ; of  which  more  hereafter.  And  frequently  mus- 
cles, ligaments,  or  cartilages,  pierce  through  the  pen- 
ostcum,  to  be  inserted  into  the  bones. 

The  chief  uses  of  the  periosteum  are:  1.  To  allow  Its  use*, 
the  muscles,  when  they  contract  or  are  stretched,  to 
move  and  slide  easily  upon  the  bones ; the  smooth 
surface  of  this  membrane  preventing  any  ill  effects 
of  their  friction  upon  each  other.  2.  To  keep  in  due 
order,  and  to  support  the  vessels  in  their  passage  to 
the  bones.  3.  By  being  firmly  braced  on  the  bones, 
to  assist  in  setting  limits  to  their  increase,  and  to  check 
their  overgrowth.  4.  To  strengthen  the  conjunction 
of  the  bones  with  their  epiphyses,  ligaments,  and  car- 
tilages, which  are  easily  separated  in  young  creatures, 
when  this  membrane  is  taken  away.  5.  To  afford  con- 
venient origin  and  insertion  to  several  muscles  which 


(a)  Sue  Traits  i’osteologie,  traduit  de  l’Anglois  de  Mr.  Monro. 
Note  in  page  9. 

(£>)  See  the  dispute  about  the  sensibility  of  this  and  of  other 
membranes  in  Zimmerman.  Dissert  de  irritabilit. — Act.  Got- 
ting.  vol.  2.  Haller  sur  la  nature  sensible  et  irritable.  Whytt’s 
Physiolog.  Essays,  Essay  II.  Reimar.  Dissert,  defungo  articulor. 
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Bones, 


Intimate 

Structure. 


are  fixed  to  this  membrane.  And,  lastly,  to  warn  us 
when  any  injury  is  offered  to  the  parts  it  covers; 
which,  being  insensible,  might  otherwise  be  destroy- 
ed without  our  knowledge,  or  endeavouring  to  pro- 
cure a remedy. 

When  the  cellular  substance  connecting  the  perios- 
teum to  the  surrounding  parts  is  destroyed,  these  parts 
are  fixed  to  that  membrane,  and  lose  the  sliding  mo- 
tion they  had  upon  it'  as  we  see  daily  in  issues,  or 
any  other  tedious  suppurations  near  a bone. — When 
the  vessels  which  go  from  the  periosteum  to  the  bones 
are  broken  or  eroded,  a collection  of  liquor  is  made 
between  them,  which  produces  a sordid  ulcer  or  rot- 
ten bone.  This  is  often  the  case  after  fractures  of  bones, 
and  inflammations  of  the  periosteum , or  after  small- 
pox, measles,  spotted  fevers , and  erysipelas. — Do  not 
the  disorders  of  the  periosteum  coming  rather  along 
with  or  soon  after  the  cutaneous  than  other  diseases, 
indicate  some  similarity  of  structure  in  the  periosteum 
and  skin  ? 

The  Bones  are  the  most  hard  and  solid  parts  of  the 
body,  and,  as  all  other  parts  where  large  vessels  do 
not  enter,  are  generally  of  a white  colour;  only  in  a 
living  creature  they  are  bluish,  which  is  owing  to 
the  blood  in  the  small  vessels  under  their  surface. 
The  less  therefore  and  fewer  the  vessels  are,  and  the 
thicker  and  firmer  the  bony  surface  covering  the  ves- 
sels is,  the  bones  are  whiter.  Hence  the  bones  of 
adults  are  whiter  than  those  of  children  ; and,  in  both 
young  and  old,  the  white  colour  of  different  bones, 
or  of  the  several  parts  of  the  same  bone,  is  always  in 
proportion  to  their  vessels  and  solidities ; circum- 
stances w hich  ought  to  be  regarded  by  surgeons,  when 
they  are  to  judge  of  the  condition  of  bones  laid  bare. 

Bones  are  composed  of  a great  many  plates  *,  each 
of  which  is  made  up  of  fibres  or  strings  united  by 
smaller  fibrils  ( a ) ; which  being  irregularly  disposed, 
and  interwoven  with  the  other  larger  fibres,  make  a 
reticular  work.  This  texture  is  plainly  seen  in  the 

'*  Squamae,  bractae,  laminae. 

(a)  Alalpigh.  Anat.  plant.  & oper.  posthum. 
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bones  of  foetuses,  which  have  not  their  parts  closely 
compacted,  and  in  the  bones  of  adults  which  have 
been  burnt,  long  exposed  to  the  weather,  or  whose 
composition  has  been  made  loose  by  diseases.  The 
chinks,  which  are  generally  made  according  to  the 
direction  of  the  larger  fibres  of  bones  that  have  un- 
dergone the  action  of  firs,  or  of  the  weather,  shew 
the  greater  strength  of  these  than  of  the  fibres  which 
connect  them.  Numerous  accurate  observations  of 
the  different  times  in  which  exfoliations  are  made  from 
the  sides  or  ends  of  similar  bones,  might  bid  fair  to 
determine  what  is  the  proportional  force  of  cohesion 
in  the  two  sorts  of  fibres. 

The  plates  are  said  («)  to  be  firmly  joined  to  each 
other  by  a great  number  of  clnviculi,  or  small  bony 
processes,  which,  rising  from  the  inner  plates,  pierce 
hrough  some,  and-  are  fixed  into  the  more  external 
ones.  Of  these  nails,  four  kinds,  viz.  the  perpendi- 
cular, oblique,  headed,  and  crooked,  have  been  de- 
scribed ; but  in  bones  fitly  prepared,  I could  see  on- 
ly numerous  irregular  processes  rising  out  from  the 
plates  ( b ). 

Though  the  exterior  part  of  bones  is  composed  of 
firm  compact  plates,  yet  they  are  all  more  or  less  ca- 
vernous internally.  In  some  (e.  g.  middle  thin  part 
of  the  scapuki  and  os  ilium ) the  solid  sides  are  brought 
so  near,  that  little  cavity  can  be  seen  ; and  in  others 
(middle  of  os  humeri,  femoris,  &c.)  the  cavities  are 
so  large,  that  such  bones  are  generally  esteemed  to 
be  hollow  or  fistular.  But  the  internal  spongy  tex-- 
ture  is  evident  in  young  animals  ; and  some  of  it  may 
be  seen  to  remain  in  those  of  greatest  age,  when  bones 
are  cautiously  opened,  after  they  have  been  kept  so 
long  as  to  be  free  of  the  oil  they  contain,  or  after  be- 
ing burnt. 

This  spongy  cavernous  internal  part  of  bones,  is 
generally  called  their  cancclli  or  Lattice-work,  and 
is  formed  in  the  following  manner  : The  plates  are 

(fl)  Gagliard.  Anat.  ossium.  nov.  invent,  illustrat.  cap.  1.  obs.  2. . 

(6)  Malpigh.  oper.  posthum. 
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firmly  joined  about  the  middle  of  the  bone;  but  as 
they  are  extended  towards  its  ends,  the  more  inter- 
nal plates  separate  from  the  exterior,  and  stretch  out 
their  fibres  towards  the  axis  of  the  bone,  where  they 
are  interwoven  with  the  fibres  of  other  plates  that 
have  been  sent  off  in  the  same  way.  Seeing  the  plates 
are  thus  constantly  going  off,  the  solid  sides  of  the 
bones  must  become  thinner,  and  the  lattice- work  must 
be  thicker  and  stronger  towards  their  ends.  This  is 
evident  in  many  of  them,  where  the  solid  sides  of 
their  middle  are  very  thick,  and  th ecancelli are  scarcely 
observable;  whereas,  at  the  ends,  where  their  diameter 
is  greatest,  the  solid  walls  or  sides  are  not  thicker 
than  paper,  and  the  cancelli  are  numerous  and  large 
enough  to  fill  up  the  whole  space  left  between  the 
sides. 

The  twistings  and  windings  which  these  cancelli 
make,  and  the  interstices  which  they  leave,  differ  con- 
siderably in  figure,  number,  and  size;  and  therefore 
form  little  cells,  which  are  as  different,  but  communi-. 
cate  with  each  other.  Some  writers  (a)  minutely  re- 
mark these  different  appearances  of  the  cancelli , after 
they  begin  to  separate  from  the  plates ; and  from 
thence  distinguish  them  into  wrinkled,  perforated,  and 
net- like. 

The  cancelli  sustain  the  membranous  bags  of  the 
marrow  which  are  stretched  upon  them,  and  thereby 
hinder  these  membranous  parts  from  being  torn  or 
removed  out  of  their  proper  places,  in  the  violent  mo- 
tions and  different  postures  in  which  the  bones  are 
employed.  This  support  which  the  cancelli  afford 
the  marrow,  also  saves  its  membranes  and  vessels,  in 
the  lower  parts  of  the  bones,  from  being  compressed 
by  the  weight  of  the  marrow  above. 

The  depressions  between  the  fibres  of  the  external 
plates  of  bones  appear  like  so  many  furrows  on  their 
surface,  into  each  of  which  the  periosteum  enters  ; by 
which  the  surface  of  contact,  consequently  the  cohe- 
sion, between  it  and  the  bone,  is  considerably  in- (*) 

(*)  Gagliard.  Anat.  ossium,  cap.  1.  obs.  4,  5,  6,  7. 
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creased,  and  a greater  number  of  vessels  is  sent  from 
it  into  the  bone,  than  if  it  were  a plain  surface. 

Both  on  the  ridges  and  furrows,  numerous  little 
pits,  or  orifices  of  canals  are  to  be  seen,  by  which  the 
vessels  pass  to  and  from  the  bones  (a). 

After  a successful  injection,  the  arteries  can  be  Vessels, 
traced  in  their  course  from  the  pits  to  the  plates  and 
fibres ; and,  in  sawing,  cutting,  or  rasping  the  bones 
of  living  creatures,  these  vessels  discover  themselves, 
by  the  small  drops  of  blood  which  then  ooze  out  from 
the  most  solid  part  of  the  bones.  But  the  clearest  de- 
monstration of  the  intimate  distribution  of  these  small 
arteries,  is,  to  observe  the  effect  of  such  a tinging 
substance  as  can  retain  its  colour,  when  swallowed, 
digested,  and  mixed  with  the  blood  of  any  living 
animal,  and,  at  the  same  time,  has  particles  small 
enough  to  be  conveyed  into  the  vessels  of  the  bones ; 
such  is  rubia  tinclorum,  madder  root  ( b ):  For  we  see 
the  gradual  advances  which  this  tincture  makes  from 
the  'periosteum  into  the  more  internal  parts  of  the  bones, 
and  how  universally  .the  distribution  of  the  liquors  is 
made,  the  whole  bony  substance  being  tinged. — 

The  arteries  are  larger  near  each  end  than  at  the 
middle  of  the  large  bones  that  are  much  moved;  be- 
cause they  not  only  serve  the  bony  plates  near  the 
€nds,  but  pass  tnrough  them  to  the  marrow. — As  ani- 
mals advance  in  age,  the  arteries  of  the  bones  become 
less  capacious;  as  is  evident,  1.  From  the  bones  of 
adults  having  less  blood  in  them  than  those  of  chil- 
dren have.  2.  From  many  of  them  becoming  incapa- 
ble, in  old  age,  of  admitting  the  coloured  powders 
used  in  injections,  which  easily  pass  in  youth.  And, 

3.  From  the  bones  of  old  creatures  being  less  easily 
tinged  with  madder  than  those  of  young  ones.—  If 
authors  have  not  mistaken,  the  arteries  of  bones  have 

sometimes  become  very  large (c). 

/ 

(a)  On  this  part  of  the  subject,  see  Scarpa  De  penitiori  ossium 
structura.  E. 

(l>)  Philosoph.  Transact,  num.  442.  art.  8.  num.  443.  art.  2. 
tnun.  457,  art  4 — Mem.  tic  l’acad  ties  sciences.  1739,  1742. 

(c)  Diemerbroek.  Anat.  lib.  9.  cap.  1 — Mery.  Hist,  de  l’acad. 
des  sciences,  1704. 
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We  may  conclude  from  arteries  being  accompanied 
with  veins  so  far  as  we  can  trace  them  in  every  other 
part  of  the  body,  that  there  are  also  veins  in  the  bones ; 
nay,  the  veins  of  bones  can  sometimes  be  injected  and 
then  seen  («). 

Nerves.  The  bones  of  a living  animal  are  so  insensible,  that 
they  can  be  cut,  rasped,  or  burnt,  without  put* 
ting  the  creature  to  pain,  and  the  nerves  distributed 
in  their  substance  cannot  be  shewn  by  dissection  ;• 
from  which  it  might  be  inferred  that  they  have  no 
nerves  distributed  to  them  : But  the  general  tenor  of 
nature,  which  bestows  nerves  on  all  the  other  parts, 
should  prevent  our  drawing  such  a conclusion.  And 
if  sensibility  be  a sure  proof  of  nerves  entering  into 
the  composition  of  any  part,  as  it  is  generally  allow- 
ed to  be,  we  have  sufficient  evidence  of  nerves  here 
in  the  bones ; for  the  granulated  red  flesh  which 
sprouts  out  from  them,  after  an  amputation  of  a limbj 
or  performing  the  operation  of  the  trepan,  or  after  an 
exfoliation,  is  exquisitely  sensible  : And,  in  some  ulcer3 
of  bones,  where  the  periosteum  was  all  separated,  the 
patient  suffered  racking  pain,  if  the  bone  was  touched 
with  a rough  instrument ; nor  was  he  free  from  pain 
after  the  bone  was  perforated  (6.) — The  reason  why 
the  nerves  of  rigid  hard  bones  become  insensible,  is* 
That  all  nerves  must  have  a considerable  degree  of 
flexibility  at  the  part  where  objects  are  applied,  other* 
wise  they  cannot  be  affected  by  their  impressions. 
We  see  this  illustrated  in  a very  common  analogous 
case;  the  growth  of  a new  nail;  when  the  former  one 
has  suppurated  off,  the  thin  membrane  which  first  ap- 
pears, is  exquisitely  sensible  ; but  gradually  becomes 
dull  in  its  sensation,  till  it  can  be  cut  or  scraped, 
without  causing  pain,  after  it  is  formed  into  a hard 
nail. 

r tli  and  From  what  has  been  said  of  the  vessels  of  bones, 

Decay.1  ^ it  is  evident,  that  there  is  a constant  circulation  of 
fluids  in  every  part  of  them ; and  that  there  is  a per- 
petual waste  and  renewal  of  the  particles  which  com- 
pose the  solid  fibres  of  bones,  as  well  as  of  other  parts 

(a)  Sue,  trad,  d’osteolog.  p.  9. 

{b)  Nico!.  Massa,  lib.  iutrod.  anat.  cap.  30. 
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ef  the  body ; the  addition  from  the  fluids  exceeding 
the  waste  during  the  growth  of  the  bones  ; the  re- 
newal and  waste  keeping  pretty  near  par  in- adult 
middle  age ; and  the  waste  exceeding  the  supply 
from  the  liquors  in  old  age ; as  is  demonstrable  from 
their  weight : For  each  bone  increases  in  weight,  as  a 
person  approaches  to  maturity ; continues  of  nearly 
the  same  weight  till  old  age  begins,  and  then  becomes 
lighter. — The  specific  gravity  of  the  solid  sides,  on  the 
contrary,  increases  by  age;  for  then  they  become  more 
hard,  compact,  and  dense.  In  consequence  of  this, 
the  bones  of  old  people  are  thinner  and  firmer  in  their 
sides,  and  have  larger  cavities  than  those  of  young 
persons. 

The  vascular  texture  of  bones  must  make  them  sub-  Morbid  ap- 
ject  to  obstructions , ecchymoses,  ulcers,  gangrene,  and  pearances 
most  other  diseases  with  which  the  softer  parts  are  af-  explained, 
fected  ; and  therefore  there  may  be  a greater  variety 
of  caries  than  is  commonly  described  (a.) 

Hence  we  can  account  for  the  followingappearances. 

Hcemorrhagies  from  fungous  flesh  rising  out  from 
the  most  solid  part  of  a cut  bone  (/?). 

The  regular  alternate  elevation  and  subsiding,  or 
apparent  pulsation,  frequently  to  be  seen  in  some  of 
the  cells  of  a carious  bone. 

Cells  resembling  cancelli,  sometimes  seem  in  the 
part  of  a bone,  which,  in  a natural  state,  is  the  most 
solid  and  firm  (c). 

A bone  as  a tube  including  another  bone  within 
it  (rf). 

On  the  internal  surface  of  the  solid  parts  of  bones  Canals  con- 
thereareorificesof  canals,  which  pass  outwards  through,  taining 
the  plates  to  dpen  into  other  canals  that  are  in  a Ion-  marrow* 
gitudinal  direction,  from  which  other  transverse  pas- 
sages go  out  to  terminate  on  other  longitudinal  canals, 
and  this  structure  is  continued  , through  the  whole 

(«)  Edinburgh  Medical  Essays  and  Obs.  vol.  5.  art.  25. 

<Jj)  Medical  Essays,  vol.  4.  art. -21. 

(c)  iiuysch.  Thes.  8.  num.  8.  Thcs.  10.  num.  176.  .) 

(d)  Idem,  ibid. 
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substance  of  bones,  both  these  kinds  of  canals  be- 
coming' smaller  gradually  as  they  approach  the  outer 
surface  (a).  These  canals  are  to  be  seen  to  the  best 
advantage  in  a bone  burnt  till  it  is  white:  When  it  is 
broken  transversely,  the  orifices  of  the  longitudinal 
canals  are  in  view  ; and  when  we  separate  the  plates, 
the  transverse  ones  are  to  be  observed.  Here  how- 
ever we  are  in  danger  of  believing  both  these  sorts  ot 
canals  more  numerous  than  they  really  are ; because 
the  holes  made  by  the  processes  connecting  the  plates 
of  bones  have  the  appearance  of  the  transverse  (b), 
and  the  passages  for  the  blood  vessels  resemble  the 
longitudinal  canals.  I do  not  know  how  we  are  to 
keep  free  of  error  about  the  transverse  canals,  but 
think  we  may  distinguish  between  the  two  kinds  of 
longitudinal  one3  ; for  the  passages  of  the  vessels  are 
largest  near  the  external  surface  of  the  bone,  and  every 
transverse  section  of  them  is  circular ; whereas  the 
longitudinal  canals  are  largest  near  the  cancelli,  and 
their  transverse  sections  appear  to  me  of  a flat,  oval  fi- 
gure, which  may  be  owing  to  the  different  momentum 
of  the  fluids  conveying  them.  The  situation  of  the 
large  longitudinal  canals,  and  of  the  passages  of  the 
larger  vessels,  makes  a bone  appear  more  dense  and 
compact  in  the  middle  of  its  solid  sides,  than  towards 
its  outer  and  inner  surfaces,  where  it  is  spongy. 

We  see  marrow  contained  in  the  larger  transverse 
and  longitudinal  canals  just  now  described,  and  thence 
judge  that  it  passes  also  into  the  smaller  ones.  The 
drops  of  oil  which  we  discover  with  a microscope 
every  where  on  the  surface  of  a recent  bone  fractured 
transversely,  and  the  oozing  of  oil  through  the  most 
solid  bones  of  a skeleton,  which  renders  them  greasy 
and  yellow,  are  a confirmation  of  the  use  of  these  ca- 
nals. Of  what  advantage  this  distribution  of  the  mar- 
row through  the  substance  of  bones  is,  will  be  men- 
tioned when  the  nature  and  use  of  this  animal  oil  is 
inquired  into. 

Havers,  Osteolog.  nov.  p.  43. 

{by  Morgagn.  Advers.  2.  animad.  2 & 
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Most  bones  have  one  or  more  large  oblique  canals 
formed  through  their  sides  for  the  passage  of  the  me- 
dullary vessels,  which  are  to  be  described  afterwards. 

Bones  exposed  to  a strong  fire  in  chemical  vessels, 
are  resolved,  in  the  same  manner  as  the  other  parts  of 
animals,  into  phlegm,  spirit,  volatile  salt,  fetid,  oil,  and 
a black  caput  morluurn.  But  the  proportion  of  these 
principles  varies  according  to  the  age,  solidities,  and 
other  circumstances  of  bones.  Young  bones  yield  the 
largest  proportion  of  phlegm  ; spongy  bones  afford 
most  oil,  and  solid  ones  give  most  salt  and  black  re- 
siduum. Though  this  residuum  can  scarcely  be  chang- 
ed by  the  force  of  fire  while  it  is  in  close  vessels  ; yet, 
when  it  is  burnt  in  an  open  fire,  the  tenacious  oil  to 
which  it  owes  its  black  colour,  is  forced  away,  and  a 
white  earth  is  left  that  has  little  or  no  fixed  salt  in  it. 

This  earth  seems  to  lie  the  proper  constituent  solid 
part  of  bones,  and  the  other  principles  give  it  firmness 
and  tenacity.  For  the  quantity  of  the  earth  is  so  great, 
that  after  all  the  other  principles  are  so  separated  from 
a bone,  its  former  shape  and  size  remain  («) ; but  it 
is  very  brittle  till  it  is  moistened  with  water  or  oil, 
when  it  recovers  some  tenacity.  The  increaseof  the  pro- 
portion of  earth  in  old  people’s  bones,  is  one  reason  of 
their  being  more  brittle  than  those  of  young  people.  (6) 

Lest  any  imagine  the  salts  and  oils  of  bones,  while 
in  a natural  state,  to  be  of  the  same  acrid  kind  with 
those  obtained  from  them  by  this  chemical  analysis, 
it  is  to  be  observed,  that  these  principles  may  be  ex- 
tracted from  bones  in  the  form  of  a very  mild  jelly, 
by  boiling  them  in  water. 

The  bones  sustain  and  defend  the  other  parts  of  the  (jses  of 
body.  Bones. 

Bones  are  lined  within,  as  well  as  covered  external-  internal 

r Periosteum. 

(a)  Havers,  Osteolog.  nov.  disc.  1.  p.  32. 

{b)  Such  is  the  chemical  analysis  of  bones  by  fire,  as  given  in 
the  former  editions;  but  the  analysis  of  animal  substances  by  mo- 
dern chemists,  has  superseded  the  statements  of  the  earlier  experi- 
menters. Bones  are  now  found  to  be  composed  principally  of  gela- 
tine, animal  oil,  and  earthy  suits,  which  are  chiefly  phosphate  and 
tarbonatc  of  lime.  In  100  parts  of  dried  human  adult  bones,  there 
are  about  25  of  gelatine,  63  of  phosphate  of  lime,  and  2 oi  carbonate 
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ly,  with  a membrane ; which  is  therefore  commonly 
called  Periosteum  Internum. 

The  internal  periosteum  is  an  extremely  fine  mem- 
brane ; nay  frequently  it  has  a loose  reticular  texture  ; 
and  therefore  is  compared  by  some  to  the  arachnoid 
coat  of  the  spinal  marrow : so  that  we  cannot  expect 
to  divide  it  into  layers  as  we  can  divide  the  external 
periosteum.  We  can  however  observe  its  processes 
entering  into  the  transverse  pores  of  the  bones,  where 
probably  they  are  continued  to  form  the  immediate 
canals  for  the  marrow  distributed  through  the  sub- 
stance  of  the  bones  ; and  along  with  them  vessels  are 
sent,  as  from  the  external  periosteum,  into  the  bone  (a). 
These  processes  being  of  a very  delicate  texture,  the 
adhesion  of  this  membrane  to  the  bone  is  so  small,  that 
it  separates  commonly  more  easily  from  the  bone  than 
from  the  marrow  which  it  contains.  Wherefore,  one 
might  call  it  the  common  membrane  of  the  marrow, 
rather  than  by  the  name  it  now  has.  But  whether 
the  one  or  the  other  designation  ought  to  be  given  ic, 
is  not  worth  a dispute. 

From  the  internal  * surface  of  the  internal  perios- 
teum, a great  number  of  thin  membranes  is  produced  ; 
which,  passing  across  the  cavity,  unite  with  others  of 
the  same  kind,  and  form  so  many  distinct  bags,  which 
communicate  with  each  other ; and  these  again  are 
subdivided  into  communicating  vesicular  cells,  in 
which  the  marrow  is  contained.  Hence  it  is  that  the 
marrow,  when  hardened,  and  viewed  with  a micro- 
scope, appears  like  a cluster  of  small  pearls,  and  that 
the  hardened  marrow  of  bones  buried  long  under 
ground,  or  laid  some  time  in  water,  and  then  dried,  is 
granulous  (6).  This  texture  is  much  the  same  with 
what  obtains  in  the  other  cellular  parts  of  the  body, 
where  fat  is  collected  ; only  that  the  cells  containing 
the  marrow  are  smaller  than  those  of  the  tunica  adrpo- 

of  lime.  Cartilage  which  contains  albumen  also  enters  into  the 
composition  of  bone.  E. 

(a)  Winslow  Exposition  anat.  ties  os  frais,  § 82,  83. 

• Central.  E. 

4i)  Euysch  Thesaur.  9.  num,  2.  et  A elvers,  dec.  111.  obs.  9. 
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sa  or  cellulosa  elsewhere,  which  is  probably  owing  to 
their  being  inclosed  in  the  bones,  where  they  are  not 
so  much  stretched  or  extended  as  in  other  parts. 

The  Marrow  is  the  oily  part  of  the  blood,  separated  Marrow, 
by  small  arteries,  and  deposited  in  these  cells.  Its 
colour  and  consistence  may  therefore  vary  according 
to  the  state  of  the  vessels,  and  their  distribution  on  the 
membranes  of  the  cells. 

The  marrow,  as  well  as  the  other  fat  of  the  body, 
chemically  analyzed,  yields,  besides  oil  and  water,  a 
considerable  proportion  of  an  acid  liquor,  but  no  al- 
kali («).  This  may  be  the  reason  of  its  being  less  pu- 
trescent than  the  blood  or  most  other  parts  of  animals 
(b),  which  is  a necessary  quality  in  a substance  that  is 
constantly  exposed  to  a considerable  degree  of  heat, 
and  is  more  in  a stagnating  condition  than  the  other 
liquors. 

Besides  the  arteries,  which  I mentioned  already,  p.  Secerning 
7.  to  be  sent  from  the  bones  to  the  marrow,  there  is  Arteries, 
at  least  one  artery  for  each  bone  ; several  bones  have 
more,  whose  principal  use  is  to  convey  and  secern  this 
oily  matter.  After  these  arteries  have  pierced  the  so- 
lid side  of  a bone,  they  are  divided  into  several  branch- 
es, which  are  soon  distributed  every  where  on  the 
internal  periosteum,  and  afterwards  spread  their 
branches  inwards  on  the  medullary  cells,  and  outwards 
through  the  tables  of  the  bone. 

The  blood,  which  remains  after  the  secretion  of  the 
marrow,  is  returned  by  proper  veins,  which  are  col- 
lected from  the  membranes  into  one  or  two  large 
trunks,  to  pass  out  at  the  same  holes  or  passages  at 
which  the  artery  or  arteries  enter. 

The  general  rule  of  the  small  vessels  decreasing  in 
their  capacities  as  animals  advance  in  age,  to  which 
many  phenomena  in  the  animal  economy  are  owing, 
obtains  here.  For  though  the  trunks  of  the  medullary 
vessels  enlarge  as  animals  turn  older  ; yet  the  smaller 
branches  become  smaller ; as  is  evident  from  injec- 
t'd GrutZmaker  DUsert,  de  ossiura  medulla.  Haller  Element, 
physiolog.  lib.  4.  sect  4. 

Q>)  Pringle  Append,  to  camp  diseases,'  exper.  47. 
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tions,  which  cannot  be  made  to  pass  so  far  in  these 
vessels  of  adults  as  of  children.  Hence  the  marrow 
is  bloody  in  children,  oily  and  balmy  in  middle  age, 
and  thin  and  watery  m old  people. 

By  experiments  made  on  the  marrow,  when  bones 
of  living  animals  are  opened  or  cut  through  (a),  and 
from  the  racking  pain  with  which  suppurations  with- 
in bones  are  frequently  attended,  we  have  sufficient 
proof  that  the  membranes  here  are  sensible,  and  con- 
sequently have  nerves  distributed  to  them.  Hip- 
pocrates (b)  might  therefore  say  justly,  that  a wound 
penetrating  into  the  cavity  of  a bone  may  produce  a 
delirium. 

The  vessels  of  the  marrow,  wrapt  up  in  one  com- 
mon coat  from  the  periosteum,  pass  through  the  bones 
by  proper  canals  ; the  most  considerable  of  which 
are  about  tbe  middle  of  each  bone,  and  are  very  obli- 
que. Sometimes  these  vessels  continue  at  a little  dis- 
tance in  their  passage  when  the  canal  is  divided  by  a 
. small  bony  partition  or  two. 

From  the  structure  of  the  contents  (of  the  bones, 
we  may  judge  how  these  parts  as  well  as  others,  may 
be  subject  to  oedema,  phlegmon,  erysipelas,  s chirr  hits, 
&c.  and  may  thence  be  led  to  a cure  of  each,  before 
the  common  consequence,  putrefaction,  takes  place, 
and  frequently  occasions  the  loss  of  the  limb,  if  not 
of  the  patient. 

Uses  of  the  The  marrow  is  of  very  considerable  use  to  the 
Marrow,  bones  ; for  by  entering  their  transverse,  and  passing 
from  them  into  the  longitudinal  canals,  it  is  commu- 
nicated to  all  the  plates,  to  soften  and  connect  their 
fibres,  whereby  they  are  preserved  from  becoming  too 
brittle ; as  we  see  they  do  in  burnt  bones,  or  those 
long  exposed  to  the  air,  in  people  labouring  under 
old  age,  syphilis  or  scurvy  ; in  all  which  cases,  the  oil 
is  either  in  too  little  quantity,  or  has  its  natural  good 
qualities  changed  for  worse. 

Besides  this  advantage  which  the  substance  of 
bones  has  from  the  marrow,  their  articulations  are 

(a)  Du  Verney,  Memoires  de  l’acad.  des  sciences,  1700. 

Aphoiism.  § 7.  aph.  24. 
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said  (a)  to  receive  no  less  benefit  from  it : for  it  is 
thought  that  the  marrow  passes  into  the  articular  ca- 
vities, through  the  holes  which  are  in  the  bones  near 
the  large  joints.  And,  as  a proof  of  this,  it  is  alleged, 
that  butchers,  upon  seeing  the  greater  or  lesser  quan- 
tity of  marrow,  in  the  bones  of  cows,  can  tell  whether 
they  have  travelled  far  or  little  before  they  were 
slaughtered. 

When  the  marrow,  after  having  served  the  usefc  men- 
tioned, is  reassumed  into  the  mass  of  blood,  (as  it  is 
continually,  in  conation  with  all  other  secreted  liquors 
that  have  not  passages  formed  for  conveying  them  out 
of  the  body),  it  corrects  the  too  great  acrimony  com- 
municated to  the  saline  particles  of  our  fluids  by  their 
circulation  and  heat;  in  the  same  manner  as  lixivial 
salts  are  blunted  by  oil  in  making  soap.  Hence,  in 
acute  diseases,  the  marrow,  as  well  as  the  other  fat  of 
the  body,  is  quickly  wasted,  but  must  be  immediately 
supplied  by  liquors  from  the  vessels  ; seeing  the  cells 
within  the  bones,  which  have  no  assistance  to  their 
contraction  from  the  pressure  of  the  atmosphere,  can- 
not collapse,  as  the  tela  cellular  is  under  the  skin  does, 
when  the  liquor  in  its  cells  is  absorbed ; the  bones 
therefore  are  always  full. 

Since  it  is  the  nature  of  all  oil  to  become  thin  and  Morbid  ap- 
rancid  when  exposed  long  to  heat,  and  bones  have  pearances 
much  oil  in  their  firm  hard  substance,  we  may  know  explained, 
why  an  ungrateful  smell,  and  dark  coloured  thin  ichor, 
proceed  more  from  corrupted  bones  than  from  other 
parts  of  the  body ; and  we  can  understand  the  rea- 
son of  the  changes  of  colour  which  bones  undergo, 
according  to  their  different  degrees  of  mortification. 

Hence  likewise  we  may  learn  the  cause  of  a spina 
ventosa,  and  of  the  difficulty  of  curing  all  caries  of 
bones  proceeding  from  an  obstruction,  and  consequent 
putrefaction  of  the  marrow  ; and  of  the  quick  pulse, 
thirst,  and  hectic  paroxysms,  so  often  attending  these 
diseases.  These  phenomena  also  teach  us  the  reason 

(a)  Joan  de  Muralto  Vade  Mecum  anat.  cxercit.  5.  § 3.  Ha- 
vers, Osteolog.  nov.  disc.  3.  p.  179. 
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of  the  fatal  prognosis  taken  from  black  fetid  urine 
in  fevers. 

Varieties  0f  Though  bones  so  far  agree  in  their  structure  and 
Bones.  annexed  parts,  yet  we  may  observe  a considerable 
difference  among  them  in  their  magnitude,  figure, 
situation,  substance,  connexion,  uses,  &c.  From 
which  authors  have  taken  occasion  to  distinguish 
them  into  as  many  classes  as  they  could  enumerate 
of  these  different  circumstances.  But  these  being 
obvious  to  every  person  that  looks  on  bones,  I shall 
mention  only  one  of  them  ; which  comprehends  very 
nearly  all  the  bones  of  the  body ; and  at  the  same 
time  leads  us  to  examine  the  most  considerable  varie- 
ty that  is  to  be  found  in  the  disposition  of  their  con- 
stituent parts,  and  in  their  uses.  It  is  this,  that 
some  bones  are  broad  and  fiat,  while  others  are  long 
and  round. 

Broad  The  broad  bones  have  thin  sides,  by  the  plates  be- 

Bones.  ing  soon  and  equally  sent  off  to  form  the  lattice-work  ; 

which  therefore  is  thicker,  and  nearly  of  an  equal 
form  all  through.  By  this  structure,  they  are  well 
adapted  to  their  uses,  of  affording  a sufficiently  large 
surface  for  the  muscles  to  rise  from,  and  move  upon, 
and  of  defending  sufficiently  the  parts  which  they 
inclose. 

Bound  The  round  bones  have  thick  strong  walls  in  the 

Bones.  middle,  and  become  very  thin  towards  their  ends, 
which  is  owing  to  very  few  plates  separating  at  their 
middle  ; where,  on  that  account,  the  caucelli  are  so 
fine  and  small  that  they  are  not  taken  notice  of ; but 
such  bones  are  said  to  have  a large  reservoir  of  oil  in 
this  place.  Towards  their  ends  the  lattice-work  be- 
comes very  thick,  and  rather  move  complete  than  in 
the  other  sort  of  bones. — These  round  bones  having 
strong  forces  naturally  applied  to  them,  and  being 
Advantages  otherwise  exposed  to  violent  injuries,  have  need  of  a 
of  this  cylindrical  figure  to  resist  external  pressure,  and  of  a 
form.  considerable  quantity  of  oil  to  preserve  them  from  be- 
coming too  brittle  Besides  which,  they  are  advan- 
tageously provided  with  thick  sides  towards  their 
middle,  where  the  greatest  forces  are  applied  to 
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jure  them  ; while  their  hollowness  increases  their  dia- 
meter, and  consequently,  their  strength  to  resist  forces 
applied  to  break  them  transversely  ( a ).  Thus,  for  in- 
stance, in  estimating  the  proportional  resistance  of 
two  cylindrical  hones  of  unequal  diameters,  but  con- 
sisting of  an  equal  number  of  similar  fibres  uniformly 
disposed  round  each,  it  is  plain,  1 . That  the  abso- 
lute force  of  these  two  bones  is  equal,  because  they 
consist  of  equal  numbers  of  similar  fibres.  2.  That 
the  absolute  forces  of  ail  the  fibres  in  each  bone  have 
the  same  effect  in  resisting  any  power  applied  to  break 
them,  as  if  the  sum  of  all  their  forces  were  united  in 
the  respective  centres  of  the  transverse  sections  where 
the  fractures  are  to  be  made.  For,  by  hypothesis, 
the  fibres  being  uniformly  disposed  in  each,  there  is 
not  any  fibre  in  either  bone  that  has  not  a correspond- 
ing fibre ; the  sum  of  both  whose  distances  from  the 
axis  of  revolution  (about  which  all  the  parts  of  the 
bone  must  revolve  in  breaking)  is  equal  to  two  semi- 
diameters of  the  bone : consequently  each  fibre,  and 
all  the  fibres,  may  be  regarded  as  resisting  at  the  dis- 
tance of  one  semi-diameter  or  radius  from  this  axis, 
that  is,  in  the  centre.  3.  Since  the  united  force  of  all 
the  fibres  is  to  be  regarded  as  resisting  at  a distance 
from  the  centre  of  motion  equal  to  the  semidiameter, 
it  follows,  that  the  total  resistance  of  all  these  fibres, 
or  the  strength  of  the  bone,  is  proportional  to  its  semi- 
diameter, and  consequently  to  its  diameter. 

I have  here  taken  for  an  example,  one  of  the  most 
simple  cases  for  calculating  the  proportional  forces  of 
bones.  But,  were  it  not  foreign  to  the  present  design, 
it  might  be  universally  demonstrated,  that,  of  whatever 
figure  bones  are,  and  in  whatever  manner  their  fibres 
are  disposed,  their  strength  must  always  be  in  a ratio 
compounded  of  the  area  of  their  transverse  sections, 
or  of  their  quantity  of  bony  matter,  and  of  the  dis- 
tance of  the  centre  of  gravity  of  these  sections  from 
the  centre  of  motion  or  fulcrum,  on  which  the  bone 
is  supposed  to  be  broken  (b). 

(а)  Galilei  Mechanic,  dialog.  2. 

(б)  See  the  demonstration  of  this  theorem  by  Dr.  Porterfield, 
in  the  Edinburgh  Medical  Essays,  vol.  1.  art.  10. 
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Since  therefore  the  strength  of  bones  depends  on 
their  number  of  fibres  or  quantity  of  matter*  and  the 
largeness  of  their  diameters,  we  may  conclude,  that 
the  part  of  a bone  formerly  fractured,  and  re- united 
by  a callus,  must  be  stronger  than  it  was  before  the 
fracture  happened  ; because  both  these  advantages 
are  obtained  by  a callus ; which  is  a wise  provision, 
since  bones  are  never  set  in  sdch  a good  direction  as 
they  were  naturally  of;  and  then  wherever  a callus 
is  formed,  there  is  such  an  obstruction  of  the  vessels, 
that  if  the  bone  were  again  broken  in  the  same  place, 
the  ossific  matter  could  not  so  easily  be  conveyed  to- 
re-unite it.  This  callus  may  indeed,  for  want  of 
compression,  be  allowed  to  form  into  a spongy  cellu- 
lar substance  («)  ; but  even  in  this  case,  the  strength 
of  the  bone  is  here  increased  by  one  or  both  causes 
above  mentioned. 

Processes.  Many  bones  have  protuberances,  or  processes  *, 
rising  out  from  them.  If  a process  stands  out  in  a. 
roundish  ball,  it  is  called  caput , or  head. — If  the  head 
is  flatted,  it  obtains  the  appellation  of  condyle. — A 
rough  unequal  protuberance,  is  called  tuberosity. — 
When  a process  rises  narrow,  and  then  becomes  large, 
the  narrow  or  small  part  is  named  cervix,  or  neck. — 
Long  ridges  of  bones,  are  called  spines. — Such  pro- 
cesses as  terminate  in  a sharp  point,  have  the. general 
name  of  corovce\,  or  corouoid,  bestowed  on  them, 
though  most  of  them  receive  particular  names  from 
the  resemblance  they  have,  or  are  imagined  to  have,  to 
other  substances,  e.  g.  mastoid,  styloid,  anchoroid,  co- 
racoid, spinal,  SfC. Such  processes  as  form  brims 

of  cavities,  are  called  supercilia  J. 

Processes  serve  for  the  advantageous  origin  and 

(a)  Ituysch.  Thesaur.  8.  n.  49.  Mus.  anat.  thee.  E.  reposit. 
g.  u.  2. 

'*  ' AirltQuait;  ixtpucru;  vrpefiaXrj,  crpofiXy/tu,  .Excessus,  ex- 

planatio,  tuberculum,  gibbus,  eminentia,  productio,  extuberantia, 
project ura,  enascentia. 

-f-  Rostra,  glandes. 

J 'lm;  ixppus;,  apefiovts,  %nXr;,  Labra. 
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insertion  of  muscles,  and  render  the  articulations  firm 
and  stable. 

Before  leaving  this  subject,  we  must  remark,  that 
much  the  greater  number  of  what  are  called  processes 
in  adult  bones,  discover  themselves  in  children  to  be 
epiphyses , or  distinct  bones,  which  are  afterwards 
united  to  the  other  parts  ; such  are  the  styloid,  processes 
of  the  temporal  bones,  processes  of  the  vertebras,  tro~ 
chanters  of  the  thigh,  &c.  However,  as  I intend  to 
insist  chiefly  on  the  description  of  the  adult  ske- 
leton, in  which  the  union  of  these  parts  is  so  intimate 
that  scarcely  any  vestige  remains  of  their  former  se- 
paration, I shall  retain  the  common  appellation  of 
apophyse,  or  process,  to  all  such  protuberances ; but 
shall  remark  the  principal  ones  that  have  no  just  title 
to  this  name,  when  they  occur  in  the  description  of 
particular  bones: 

On  the  surfaces  of  a great  many  of  the  bones  there  Cavities 
are  cavities,  or  depressions.  If  these  be  deep,  with  and  De- 
large  brims,  authors  name  them  cotylas  *.  If  they  be  prcssions. 
superficial,  they  obtain  the  designation  of  glence,  or 
glenoid.  These  general  classes  are  again  divided  into 
several  species.  Of  which  pits , are  small  roundish 
channels  sunk  perpendicularly  into  the  bone.  Furrows 
are  long  narrow  canals,  formed  in  the  surface  ; niches 
or  notches,  small  breaches  in  the  bone ; sinuositiesy 
broad,  but  superficial  depressions  without  brims  ; 
fossce,  large  deep  cavities,  which  are  not  equally  sur- 
rounded by  high  brims ; sinuses,  large  cavities,  within 
the  substance  of  the  bones,  with  small  apertures  ; for - 
amina,  or  holes,  canals  that  pierce  quite  through  the 
substance  of  the  bones.— When  this  last  sort  of  cavity 
is  extended  any  long  way  within  a bone,  the  middle 
part  retains  the  name  of  canal,  and  its  ends  are  call- 
ed holes. 

The  cavities  allow  the  heads  of  bones  to  play  in 
them  ; they  lodge  and  defend  other  parts ; they  af- 
ford safe  passage  to  vessels,  muscles,  &c.  To  men- 
tion more  would  engage  us  too  much  in  the  history 

* Acetabula,  pixides,  buccellse. 
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or  Epiphy- 
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or  particular  bones,  which  more  properly  belongs  to 
the  demonstration  of  the  skeleton,  where  we  fhall 

vfties°CCaS1°n  t0  observe  these  several  species  of  ca- 

lo  far  the  greater  number  of  bones,  whose  ends 
aae  not  joined  to  other  bones  by  an  immoveable  ar- 
ticulation there  are  smaller  ones  annexed,  which  af- 
terwards become  scarcely  distinguishable  from  the 
substance  of  the  bone  itself.  These  are  called  eni- 
physes  or  appendices  * Some  bones  have  one,  others 
have  two,  three,  or  four  of  these  appendices,  annexed 
by  means  of  cartilages,  which  are  of  a considerable 
tnickness  in  children,  but  by  age  become  thinner  : 
the  ossification  proceeding  from  the  end  of  the  bone 
on  one  siue,  and  from  the  epiphyses  on  the  other,  till 
at  last,  in  adults,,  the  place  of  their  conjunction  can 
scarcely  be  seen  on  the  external  surface  ; and  it  is  on- 
ly sometimes  that  we  can  then  see  any  mark  of  dis- 
tinction in  the  cancelli  (a). 

Several  processes  (<?.  g.  trochanters  of  the  thigh,  spine 
of  toe  scapula,  &c. ) have  epiphyses ; and  processes 
frequently  rise  out  from  epiphyses;  for  example,  at 
the  lower  end  of  the  femur,  ulna,  tibia,  &c.  (£). 

The  epiphyses  are  united  chiefly  to  such  bones  as 
are  destined  for  frequent  and  violent  motion  ; and 
for  this  purpose  they  are  wisely  framed  of  a larger 
diameter  than  the  bone  they  belong  to ; for  by  this 
means,  the  surface  of  contact  between  the  two  bones 
of  any  articulation  being  increased,  their  conjunction 
becomes  firmer,  and  the  muscles  inserted  into  them 
act  with  greater  force,  by  reason  of  their  axes  being' 
further  removed  from  the  centre  of  motion.  These 
advantages  might  indeed  have  been  obtained  by  the 
expansion  of  the  end  of  the  bone  itself,  to  a thickness 
equal  to  that  of  the  epiphyses  ; but  then  the  constant 
separation  of  new  plates  to  form  so  ivide  a cellular 

* Applantatio,  add  i taro  en  turn,  adnascentia,  adnexum,  perone. 

(a)  Winslow,  Exposition  anatomique  du  corps  humain,  traite 
£es  os  secs.  § 116. 

(b)  Yesal.  jQe  human,  corp.  fabrica,  lib.  i.  cap.  3. 
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Structure,  must  have  left  the  solid  sides  of  the  bones 
so  thin,  as  to  yield  easily,  either  to  the  action  of  the 
muscles  fixed  to  them,  and  passing  over  them,  to  the 
weight  several  of  them  are  obliged  to  support,  or  to 
the  application  of  any  other  external  force.  " 

Several  anatomists  (a)  have  thought  that  the  epi- 
physes serve  other  purposes  ; such  as,  securing  the 
ligaments  of  the  articulations  which  rise  out  from  be- 
tween  the  bones  and  them  ; for,  as  soon  as  these  parts 
are  intimately  joined,  the  ligaments  insinuated  be- 
twixt them  must  have  a much  stronger  connection 
than  they  could  have  to  the  smooth  surface  of  the 
bones.  Such  an  interception  of  the  ligament  between 
the  body  of  the  bone  and  its  epiphgse  is  not  to  be  seen  ; 
but  as,  at  this  place,  the  bone  remains  longer  soft  than 
any  where  else,  and  the  adhesion  of  the  periosteum , 
and  of  ligaments  to  bones,  is  always  stronger  in  pro- 
portion to  the  bones  being  nearest  to  the  consistence 
of  those  parts,  which  is,  being  softest,  the  opinion  of 
these  writers  concerning  the  stronger  connection  of 
the  ligaments,  where  the  bones  and  epiphyses  join,  is 
not  without  some  foundation. 

Possibly  too,  by  the  fibres  of  epiphyses  not  extend- 
ing themselves  so  longitudinally  as  these  of  the  bones, 
there  may  be  less  chance  of  the  former  running  into 
each  other,  than  of  the  latter. 

The  softness  of  the  ends  of  bones  may  be  of  some 
' advantage  in  the  womb,  and  at  birth,  after  which  the 
ossification  begins  at  different  points  to  form  epiphyses, 
before  the  ossification  can  extend  from  the  middle  to 
the  ends  of  the  bones  ( h ). 

However  solid  and  compact  adult  bones  are,  yet  Progress  of 
they  were  once  cartilages,  membranes,  nay,  a mere  Ossifica- 
jelly.  This  needs  no  further  proof,  than  repeated  do11* 
observations  of  embryos  when  dissected  : And  how 
much  more  tender  must  the  bones  be  before  that  time, 
when  neither  knife  nor  eye  is  capable  of  discovering 
the  least  rudiments  of  them  : By  degrees  they  become 

(a)  Columb.  De  re  anatomica,  lib.  1.  cap.  2 Fallop.  Expos. 

de  ossibus,  cap.  11. 

<jb)  Haller  de  studio  medic,  p.  267. 


2.2 


Of  THE  BONES  IN  GENERAL. 


more  solid,  then  assume  the  nature  of  gristles,  and  at 
last  ossify ; the  cohesion  of  their  plates  and  fibres  al- 
ways increasing  in  proportion  to  their  increased  soli- 
dities ; as  is  evident  from  the  time  necessary  to  un- 
ravel the  texture  of  bones  of  people  of  different  ages, 
or  of  dense  and  of  spongy  bones,  or  of  the  different 
parts  of  the  same  bone,  and  from  the  more  tedious 
exfoliations  of  the  bones  of  adults  than  of  children. 

After  any  part  of  a bone  is  fully  ossified,  its  fibres  are 
extended  little  more  in  length  at  that  part,  though 
they  increase  there  in  thickness,  and  though  their 
softer  parts  continue  to  become  longer  ( a ). 

As  the  solidity  of  bones  increases,  their  periosteum 
more  easily  separates  from  them.  When  bones  are 
membranous,  the  periosteum  and  they  cannot  be  dis- 
tinguished ; they  appear  to  be  the  same  substance. 
When  they  are  cartilages,  their  membrane  adheres 
so  firmly  to  them,  that  it  is  difficult  to  separate  it 
from  them.  Where  the  rigid  bony  fibres  are,  the 
periosteum  is  easily  taken  off — Is  the  similarity  of 
structure  and  consequent  greater  attraction  of  the 
membrane  and  substance  it  incloses,  while  they  are 
both  flexible,  the  cause  of  their  greater  adhesion  ? or 
is  it  owing  to  the  vessels  that  go  from  the  one  to  the 
other  being  then  larger  ? or  do  both  these  causes  com- 
bine to  produce  this  effect?  Or  is  the  membrane  or 
cartilage,  which  becomes  bone  afterwards,  to  be  con- 
sidered as  the  same  substance  with  the  periosteum 
(6)  ? And  must  all  these  plates  of  bones  be  therefore 
said  to  be  layers  of  the  periosteum  hardened  (e)  ? 

The  ossification  of  bones  depends  principally  on 
their  vessels  being  so  disposed,  and  of  such  diameters, 
as  to  separate  a liquor,  which  may  easily  turn  into  a 
bony  substance,  when  it  is  deprived  of  its  thinner 
parts;  as  seems  plain  from  the  observation  of  the  cal- 
lous matter  separated  after  fractures  and  ulcers,  where 
part  of  the  bone  is  taken  out : For  in  these  cases,  the 

(а)  Hales’s  Vegetable  Statics,  p.  293.— —Du  Hamel  Me- 
mo) res  de  l’acad.  des  sciences.  1742. 

(б)  Memoires  de  l’acad.  des  sciences,  1744. 

(c)  Ibid.  1743. 
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vessels  extending  themselves,  and  the  liquors  added 
to  them,  are  gradually  formed  into  granulated  flesh  : 
which  tills  up  all  the  space  from  which  the  bone  is 
taken,  then  hardens,  till  it  becomes  as  firm  as  any 
other  part  of  the  bone.  This  happens  frequently, 
even  when  the  ends  of  the  diseased  bone  are  at  a con- 
siderable distance  from  each  other  (a). 

The  induration  of  bones  is  also  greatly  assisted  by 
their  being  exposed,  more  than  any  other  parts,  to 
the  strong  pressure  of  the  great  weights  they  support, 
to  the  violent  contraction  of  the  muscles  fixed  to  them, 
and  to  the  force  of  the  parts  they  contain,  which  en- 
deavour to  make  way  for  their  own  further  growth. 
By  all  this  pressing  force,  the  solid  fibres  and  vessels 
of  bones  are  thrust  closer ; and  such  particles  of  the 
fluids  conveyed  in  these  vessels,  as  are  fit  to  be  united 
to  the  fibres,  are  sooner  and  more  firmly  incorporated 
with  them,  while  the  remaining  fluids  are  forcibly 
driven  out  by  the  veins,  to  be  mixed  with  the  mass 
of  blood.  In  consequence  of  this,  the  vessels  gradu- 
ally diminish  as  the  bones  harden.  From  which 
again  we  can  understand  one  reason,  why  the  bones 
of  young  animals  sooner  reunite  after  a fracture  than 
those  of  old,  and  why  cattle  that  are  put  too  soon  to 
hard  labour,  seldom  are  of  such  lai’ge  size  as  others 
of  the  same  brood  who  are  longer  kept  from  labour. 

That  the  ossifying  of  bones  greatly  depends  on  pres- 
sure, seems  to  be  evinced  from  the  frequent  examples 
we  meet  with  of  other  parts  turning  bony  when  long 
exposed  to  the  pressing  force  of  the  surrounding  parts, 
or  when  they  are  subjected  to  the  like  circumstances 
by  their  own  frequent  and  violent  contraction.  Wit- 
ness the  bones  found  frequently  near  the  base  of  the 
heart  in  some  old  men  (6),  and  in  several  other  crea- 
tures. Nay,  the  muscular  substance  of  the  heart  has 
been  ossified  in  such  (c),  and  the  arteries  of  old  men  of- 

(а)  Hildan,  de  vuln.  gravis Med.  Essays,  vol.  i.  art.  23.— 

Job.  a tMeckren,  obs.  69 — Mem.  de  l’acad.  des  sciences,  1742.— 
See  a collection  of  such  cases  in  Boelimer  de  ossium  callo. 

(б)  ltiolan.  Comment,  de  ossib.  cap.  32 Bartholin.  Hist,  medic. 

cent.  1.  hist.  50. Ibid.  cent.  2.  hist.  45. 

(c)  Cheselden,  Anatomy,  book  1.  introd. Garengeat,  Hist, 

de  l’acad.  des  sciences,  1726. 
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ten  become  bony. — The  cartilages  of  the  larynx  arc  ge- 
nerally ossified  in  adults  — In  beasts  of  burden,  the  car- 
tilages between  the  vertebra;  of  the  back  very  often 
change  into  complete  bones ; and,  being  intimately 
united  with  the  vertebrae,  the  whole  appears  one  con- 
tinued bone  : — Nor  is  the  •periosteum  exempted  from 
such  an  induration  (a). 

To  confirm  this  argument  still  farther,  we  may  ob- 
serve that  bones  begin  their  ossification  at  the  places 
where  they  are  most  exposed  to  these  causes,  viz.  in 
the  cylindrical  bones  from  a middle  ring,  and  in  the 
broad  bones,  at  or  near  their  centre,  from  one  or  more 
distinct  points.  The  reason  of  which  is.  That  these 
parts  are  contiguous  to  the  bellies  of  the  muscles  an- 
nexed to  the  bones,  where  the  swelling  of  these  mov- 
ing powers  is  greatest.  What  the  effects  of  this  may 
be,  let  any  judge,  who  view  some  of  the  bones,  as  the 
scapula  and  ossa  ilium,  which  are  covered  with  mus- 
cles on  each  side;  how  compact  and  thin  they  are  in 
adults,  where  the  bellies  of  the  muscles  were  lodged  ; 
whereas  in  children  they  are  thicker.  But  this  be- 
ing the  middle  part  of  these  bones,  where  the  great- 
est number  of  fibres  is,  this  particular  place  would 
have  been  much  thicker  in  adults,  had  not  this  for- 
cible cause  been  applied,  which  has  not  had  such  ef- 
fects in  children,  whose  muscles  have  not  been  much 
exercised. — Besides,  if  we  allow  that  all  the  parts  of 
a bone  are  equally  increased  by  the  constant  supply 
of  new  particles,  each  fibre,  and  every  particle  of  a 
fibre,  endeavours  to  make  way  for  its  own  growth,  by 
pushing  the  one  next  to  it ; and  consequently  by  far 
the  greatest  pressure  is  on  the  middle,  to  make  the 
particles  firm,  and  therefore  to  begin  their  ossification 
there.  Lastly,  the  pulsation  of  the  medullary  arteries, 
which  enter  the  bones  near  to  this  middle  part,  may, 
as  authors  have  alleged,  contribute  somewhat  to  this 
induration. 

From  the  effects  of  pressure  only  it  is  that  we  can 
account  for  the  bones  of  old  people  having  their  sides 
much  thinner,  yet  more  dense  and  solid,  while  the  ca- 

. (a)  Peyer.  Ephemeral.  German,  decur.  2.  ann.  7.  observ.  205. 
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vities  are  much  larger  than  in  those  of  young  people  ; 
and  for  the  prints  of  muscles,  vessels,  & c.  being  so 
much  more  strongly  marked  on  the  surfaces  of  the 
former  than  of  the  latter,  if  they  belong  to  people  of 
nearly  the  same  condition  in  life. — Pressure  must 
likewise  be  the  cause,  which  in  people  of  equal  ages, 
makes  these  prints  stronger  in  the  bones  of  those  who 
had  much  labour  and  exercise,  than  they  are  in  peo- 
ple who  have  led  an  indolent  inactive  life. 

Perhaps  both  the  causes  of  ossification  above  men- 
tioned, may  be  assisted  by  the  nature  of  the  climate 
in  which  people  live,  and  the  food  they  use.  Whence, 
in  hot  countries,  the  inhabitants  sooner  come  to  their 
height  of  stature  than  in  the  northerly  cold  regions : 

And  thence  seems  to  have  arisen  the  common  practice 
among  the  ladies,  of  making  puppies  drink  brandy  or 
spirit  of  wine,  and  of  bathing  them  in  these  liquors,  to 
prevent  their  growing  big.  Nay,  it  has  been  observ- 
ed, that  much  use  of  such  spirits  has  occasioned  parts, 
naturally  soft,  to  petrify  in  some,  and  to  ossify  in 
other  people  of  no  great  age  (a). 

From  the  foregoing  account  of  the  structure  of  Various 
bones,  and  of  their  ossification,  we  may  understand  phenomena 
the  reasons  of  the  following  phenomena.  explained. 

How  the  natural  colour  of  bones  may  be  changed 
by  some  sorts  of  food  (6). 

Why  the  bones  of  some  people  are  so  long  in  hard- 
ening, and  in  others  never  completely  indurate. 

Why,  in  such  whose  ossification  is  slow,  the  bones 
are  generally  thicker  in  proportion  to  their  lengths, 
•especially  at  their  ends ; as  in  the  rickets. 

How  hard  firm  bones  have  become  soft  and  pliable 
by  diseases  (c). 

(a)  Littre,  Histoire  de  l’acad.  des  sciences,  1706 GeofFroy/ 

Memoires  de  l’acad  des  sciences,  1706. 

(b)  Philosoph.  Transact.  442.  art.  8.  numb.  443.  art.  2.  numb. 

457.  art.  4.  Mem.  de  l’acad.  des  sciences,  1739,  1742. 

(c)  Histoire  de  l’acad.  des  sciences,  1700 Mem.  1722 Gag- 

liardi,  Anatom,  cap.  2.  observ.  3. — Ephem.  Germ,  decur.  1.  ann. 

1.  obs.  37.  et  schol.  decur.  2.  ann.  7.  obs.  212,  235.  decur.  3.  ann. 

2.  obs.  3.— —Philos.  Trans.  No.  470.  § 3.  Ibid.  vol.  38.  § 4. 

and  44.  3 
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Why  in  some  diseases,  epiphyses  separate  from 
bones  ( a ),  and  the  ends  of  fractured  bones  come 
asunder  many  years  after  their  fractures  appeared 
to  be  cured  (6). 

How  bones  may  waste  and  diminish  (c). 

How  bones  may  become  solid  all  through,  without 
any  appearance  of  cancelli  (d). 

How  ?iodes,  tophi,  and  exostoses,  happen  after  the 
erosion  of  the  external  plates  of  bones  in  the  lues  ve- 
nerea, scurvy,  rhumatism,  and  gout. 

How  bones  exfoliate  by  the  rising  of  granulated 
flesh  from  their  surface. 

How  and  from  what  callus  is  formed  after  a frac- 
ture (e). 

Why  callus  appears  to  be  rather  the  continued  sub- 
stance of  the  periosteum  than  of  the  bone,  while  it  re- 
mains soft  and  flexible ; but  seems  continued  with  the 
bone  after  it  ossifies  (f). 

Why  callus  is  sensible,  while  it  is  soft,  but  becomes 
insensible  when  it  hardens. 

What  occasions  sometimes  such  difficulty  in  curing 
fractured  bones ; or  why  they  never  re-unite,  though 
they  are  reduced,  and  all  proper  means  towards  a cure 
are  used  (g). — Are  the  bones  of  women  with  child  more 
tedious  in  re-uniting  than  those  of  other  people  (h)  ? 

Why  calluses,  after  fractures,  are  sometimes  very 
thick  and  protuberant. 

What  difference  there  ought  to  be  in  the  applica- 
te) Metnoires  de  l’acad.  des  sciences,  1699 — Diemerbroeck, 
Anat.  lib.  9.  cap.  19 — Cowper’s  Anat.  explic.  tab.  96.  fig.  1. 

( b ) Anson’s  Voyage. 

(e)  Cheselden,  Anat.  book  1.  introd. — Hist,  de  l’acad.  des  sci- 
ences, 1700. 

(d)  Ruysch  Thesaur.  2.  art.  5.  thes.  3.  loc.  1.  numb.  5.  thes.  9. 

numb.  2.  not.  3 Boelimer  de  callo  ossium. 

(e)  Memoires  de  l’acad.  des  sciences,  1741. — Dehteleef  de  os- 
sium callo. 

(f)  Mem.  de  l’acad.  1741. 

( g ) Meckren  Observ.  medico- chirurg.  obs.  71.  Ruyscli.  Advers. 
dec.  2.  § 2.  observ.  anat.  chir.  obs.  4 — \ an  Swieten  in  Boer- 
haave  Aphor.  § 354. 

(h)  Hildnn.  centaur.  5.  obs.  87.  et  cent.  6.  obs.  68. — Fliilos. 
Transact.  No.  494.  § 21. 
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Ition  of  bandages  to  fractures  of  the  bones  of  old  and 
of  young  patients. 

How  bones,  remaining  long  unreduced  after  a luxa- 
tion, may  have  their  form  so  changed  as  to  make  their 
reduction  very  difficult,  if  not  impossible  ( a ). 

Whoever  is  desirous  to  know,  in  what  time  and  or- 
der each  bone  and  its  several  parts  begin  to  assume 
a bony  nature,  let  him  consult  Kerkrirtgius  (b),  who 
gives  us  the  delineations  of  abortions  from  three  days 
after  conception,  and  traces  the  ossification  of  the  bones 
from  three  weeks,  and  a month,  till  the  time  of  the 
birth:  To  whom  should  be  added  Coiterus  (c)  and 
Eyssonius  ( d ).  An  account  of  this  subject  might  also 
be  collected  out  of  Ruysch’s  works,  where  some  of  the 
mistakes  committed  by  the  former  authors  are  cor- 
rected ; and  several  more  particulars,  to  make  the  his- 
tory of  the  osteogenea  more  accurate,  have  since  been 
added  by  A 7esbit  (e)  and  Albinus  (f). 

I must  refer  to  the  authors  now  quoted  for  the  more 
curious  part  of  the  human  osteogeny;  not  having  pre- 
parations enough  to  give  such  a full  history  of  it  as  is 
done  by  them.  But  I shall  endeavour  to  explain  the 
more  useful  and  necessary  part  of  the  osteogeny,  by 
subjoining  to  the  description  of  each  bone  of  an  adult, 
its  condition  in  ripe  children  ; that  is  in  such  as  are 
born  at  the  ordinary  time ; and  shall  point  out  what 
parts  of  each  are  afterwards  joined  in  form  of  epiphy - 
ses.  This,  with  the  following  general  rules,  seem  to 
me  sufficient  for  understanding  what  of  this  subject 
is  necessary  in  the  practice  of  physic  and  surgery. 

1.  Wherever  I mention  any  parts  being  cartilagi- 
nous, or  their  being  still  separable  from  the  other 
parts  of  the  bone  to  which  they  belong,  I would  be  un- 
fa) Saltzman.  Obs.  tlecur.  obs.  6 — Memoires  de  Pacad.  de  chi- 
rurgie,  tom.  2.  p.  155 — Boehmer  Instit.  osteolog.  § 59G. 

(4)  Anthropograph.  incbnograph.  et  osteogenea  foetuum. 

(c)  De  ossibus  foetus  abortivi. 

(d)  De  ossibus  infant,  congnoscend.  et  curand. 

(e)  Human  Osteogeny  explained. 

(/)  leones  ossium  foetus  humani;  accedit  osteogeneae  brevis 
historia. 
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derstood  to  hint,  that,  about  seven  or  eight  years  of 
age,  such  parts  are  ossified  and  united  to  their  proper 
bones,  unless  when  it  is  said,  that  they  are  afterwards 
formed  into  epiphyses.  2.  Such  as  become  epiphyses , 
are  generally  ossified  at  seven  or  eight  years  of  age; 
but,  being  for  the  most  part  moistened  by  synovia, 
their  external  surface  is  still  somewhat  cartilaginous, 
and  they  are  not  yet  united  to  their  bones.  3.  At 
eighteen  or  twenty  years  of  age,  the  epiphyses  are  en- 
tirely ossified,  and  have  blended  their  fibres  so  with 
the  body  of  the  bone,  as  to  make  them  inseparable 
■without  violence. 

The  knowledge  of  this  part  of  the  osteogeny,  I think 
necessary  to  prevent  dangerous  mistakes  in  the  cure 
of  several  diseases.  As  for  example:  Without  this 
knowledge,  the  separation  of  an  epiphyse  might  be 
mistaken  for  a fracture  or  luxation. — The  interstice 
of  two  parts  of  a bone  not  yet  joined,  might  be  judg- 
ed to  be  a fissure. — A diastasis,  or  separation  of  such 
disjoined  pieces  of  a bone,  might  be  thought  a frac- 
ture.—-The  protrusion  of  one  piece,  or  its  overlapping 
any  other,  could  be  mistaken  for  an  excrescence  or 
exostosis. — Such  errors  about  the  nature  of  a disease 
would  give  one  very  different  indications  of  cure,  from 
what  he  would  have,  if  he  really  understood  his  pa- 
tient’s case.  And  very  often  the  knowledge  of  the 
different  inequalities  on  the  surfaces  of  bones,  must 
direct  hs  in  the  execution  of  what  is  proper  to  be 
xlone  to  cure  several  of  their  diseases. 

Having  thus  considered  the  bones  when  single,  we 
..ought  next  to  shew  the  different  manner  of  their  con- 
junctions*. To  express  these,  anatomists  have  con- 
trived a great  number  of  technical  terms;  about  the 
meaning,  propriety,  and  classing  of  which,  there  has 
unluckily  been  variety  Ox  opinions.  Some  of  these 
terms  it  is  necessary  to  retain,  since  they  serve  to  ex- 
press the  various  circumstances  of  the  articulations, 
and  to  understand  the  writers  on  this  subject. 


* Tuvrcibs,  cr'v&ifis,  ffu^oXh,  ofuXia,  compositio,  connexio, 
articulatio,  conjunctio,  nodus,  commissura,  structura,  compages. 
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The  Articulations  are  most  commonly  divided 
into  three  classes,  viz.  symphysis , synarthrosis,  and 
diarthrosis. 

Symphysis,  which  properly  signifies  the  concretion  Sympiiy* 
or  growing  together  of  parts,  when  used  to  express  sis. 
the  articulations  of  bones,  does  not  seem  to  compre- 
hend, under  the  meaning  generally  given  to  it,  any- 
thing relating  to  the  form  or  motion  of  the  conjoined 
bones ; but  by  it  most  authors  only  denote  the  bones 
to  be  connected  by  some  other  substance ; and  as 
there  are  different  substances  which  serve  this  pur- 
pose, therefore  they  divide  it  into  the  three  following 
species : 

1.  Synchondrosis *,  when  a cartilage  is  the  con  - Synchon. 
necting  substance:  Thus  the  ribs  are  joined  to  the  drom. 
sternum  ; thus  the  bodies  of  the  vertebra;  are  connected 

to  each  other ; as  are  likewise  the  ossa  pubis. 

2.  Synneurosis,  or  Syndesmosis,  when  ligaments  are  Sy'ndes . 
the  connecting  bodies,  as  they  are  in  all  the  moveable  mosis. 
articulations. 

3.  Syssarcosis,  when  muscles  are  stretched  from  one  Syssarcosi ». 
bone  to  another,  as  they  must  be  where  there  are 
moveable  joints. 

The  second  class  of  articulations,  the  synarthro-  synar_ 
sis,  which  is  said  to  be  the  general  term  by  which  xunosis. 
the  immoveable  conjunction  of  bones  is  expressed,  is 
divided  into  three  kinds. 

1.  The  suture  f is  that  articulation  where  two  bones  suture. 
are  mutually  indented  into  each  other,  or  as  if  they 
were  sewed  together,  and  is  formed  by  the  fibres  of 
two  bones  meeting  while  they  are  yet  flexible  and 
yielding,  and  have  not  come  to  their  full  extent  of 
growth ; so  that  they  mutually  force  into  the  inter- 
stices of  each  other,  till,  meeting  with  such  resistance 
as  they  are  not  able  to  overcome,  they  are  stopped 
from  sprouting  out  farther,  or  are  reflected;  and  there- 
fore these  indentations  are  very  different  both  in  figure 
and  magnitude:  Thus  the  bones  of  the  head  are  join- 

* Amphiarthrosis  -j*  'P<np>j. 

c 3 


OF  THE  BONES  IN  GENERAL. 


SO 


ed;  thus  epiphyses  are  joined  to  the  bones,  before 
their  full  connection  and  union  with  them. 

Under  this  title  of  suture,  the  hctrmonia  of  the  an- 
cients may  be  comprehended  ; scarcely  any  unmoved 
bones  being  joined  by  plain  surfaces  («). 

Gomphosis.  2.  Gomphosis  * is  the  fixing  one  bone  into  another, 
as  a nail  is  fixed  in  a board : Thus  the  teeth  are  se- 
cured in  their  sockets. 

Sckindy  3.  Schindylesis  or  ploughing  (b),  when  a thin  la. 

Icsis.  mella  of  one  bone  is  received  into  a long  narrow  fur- 
row of  another : Thus  the  processus  azygos  of  the 
sphenoid,  and  the  nasal  process  of  the  ethmoid  bone,  are 
received  by  the  vomer. 

Dtah-  The  third  class,  or  DiARTHROSisf,  is  the  articulation 

*r  miosis.  where  the  bones  are  so  loosely  connected  as  to  allow 
large  motion.  This  is  subdivided  into  three  kinds. 

Enarthro - The  first  is  enarthrosis,  or  the  ball  and  socket, 

ns.  when  a large  head  is  received  into  a deep  cavity ; as 

the  head  of  the  gs  jemov  is  is  into  the  acetabulum  coxen- 
dicis. 

Arthrodia.  The  second  is  arthrodia,  when  a round  head  is  re- 
ceived into  a superficial  cavity  ; as  in  the  articulation 
of  the  arm-bone  and  scapula.  These  two  species  of 
diarthrosis  allow  motion  to  all  sides. 

Ginglimus.  The  third  is  ginglimus  which  properly  signifies 
the  hinge  of  a door  or  window  ; in  it  the  parts  of  the 
bones  mutually  receive  and  are  received,  and  allow  of 
motion  two  ways  : Workmen  call  it  charnal. 

The  ginglimus  is  generally  divided  into  three  kinds, 
to  which  some  c give  the  names  ot  contiguous  ||,  dist « 
ant  If,  and  compound  §. 

The  first  kind  of  ginglimus  is,  when  a bone  has  se- 
veral protuberances  and  cavities,  which  answer  to  as 
many  cavities  and  processes  of  the  other  bone,  with 

(a)  Vesal.  Observ.  Fallop.  Examen. 

* Conclavatio. 

(Jj)  Keil,  Anat,  chap.  5.  § 3. 

“f  A ‘t'a.fiQputrii,  dearticulatio,  abarticulatio. 

% Articulatio  mutua. 

(c)  Baker,  Curs,  osteolog.  demonstr.  1. 

]|  Proxinius.  *|1  Longus.  § Compositus. 
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which  it  is  articulated;  as  in  the  conjunction  of  the/e- 
mur  with  the  tibia. 

The  second  species  is,  when  a bone  receives  an- 
other at  one  end,  and  is  received  by  the  same  bone  at 
the  other  end  ; as  in  the  radius  and  idna. 

The  last  sort  is,  when  a bone  receives  another,  and 
is  received  by  a third  ; as  in  the  oblique  processes  of 
the  vertebral. 

When  I first  mentioned  the  articulations  of  bones, 

I said  there  were  different  opinions  concerning  the 
use  of  their  technical  names  ; e.  g.  it  has  been  said, 
that  symphysis  should  be  the  name  for  the  immoveable 
articulations,  and  synarthrosis  should  be  understood  to 
be  the  conjunction  of  bones  by  some  connecting  me- 
dium.— Those  who  have  taken  symphysis  in  the  sense 
I did,  of  its  expressing  the  conjunction  of  bones  with 
a connecting  substance,  have  disagreed  in  their  defi- 
nition of  it ; some  inserting,  and  others  leaving  out, 
its  allowing  motion. — Where  they  have  agreed  in  their 
definition,  they  have  not  been  of  the  same  mind  con- 
cerning the  species  of  it.  For  several  think  the  Sys- 
sarcosis  and  syndesmosis  applicable  to  o many  joints 
which  are  universally  allowed  to  be  classed  under  the 
diarthrosis,  that  it  must  create  confusion  to  name  them 
by  any  species  of  the  symphysis. — Few  keep  to  such  a 
general  definition  of  the  synchondrosis  as  I have  done  ; 
and,  whether  they  determine  it  to  allow  no  motion,  or 
an  obscure  or  a manifest  one,  bring  themselves  into 
difficulties,  because  there  are  examples  of  all  these  three 
kinds.  Some  again,  by  too  nicely  distinguishing  ob- 
scure and  manifest  motions  of  bones,  have  blended  the 
synarthrosis  and  diarthrosis,  and  from  thence  have 
branched  out  the  different  compound  species  of  arti- 
culations that  may  be  formed  of  them  so  far,  that  they 
could  find  no  examples  in  the  body  to  illustrate  them 
by. — It  would  be  tedious  to  enumerate  more  of  the 
jarring  opinions,  and  it  would  be  far  more  so  to  give 
a detail  of  the  arguments  used  by  the  disputants.  It 
is  sufficient  for  my  purpose,  that  it  is  understood  in 
what  sense  I take  these  technical  terms  ; which  I do 
in  the  following  manner  : — 
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When  I mention  the  symphysis  m*  synarthrosis  ; or 
any  species  of  them,  I shall  always  understand  them 
according  to  the  explication  already  given  of  them. 
But  though  the  preceding  account  of  the  diarthrosis, 
or  articulation  of  moveable  bones,  has  been  almost 
universally  received  ; yet,  seeing  it  does  not  compre- 
hend all  the  moveable  articulations  of  the  body,  and 
one  of  its  species  does  not  answer  to  any  notion  we 
can  have  of  the  conjunction  of  two  bones,  I must  beg 
leave  to  change  the  definitions  and  kinds  of  these 
joints. 

Fuller  ex-_  I would  call  diarthrosis  that  conjunction  of  bones, 
'°^Whereby  they  are  for  motion,  being  each  cover- 

Mr  irusis’  ed  with  a smooth  cartilage,  connected  by  one  or  more 
common  ligaments,  and  lubricated  with  liquor  at  the 
conjoined  parts.  In  which  definition,  I have  no  re- 
gard to  the  quantity  of  motion  which  they  really  per- 
form ; the  motion  being  often  confined  or  enlarged  by 
some  other  cause  not  immediately  depending  on  the 
frame  of  the  two  surfaces  of  the  bones  forming  the 
particular  joint  which  then  is  considered. 

The  first  species  of  the  diarthrosis,  viz . the  en ar- 
throsis or  ball  and  socket,  l would  define  more  gene- 
rally than  above ; that  articulation  where  a round  head 
of  one  bone  is  received  into  a cavity  of  another,  and 
consequently,  without  some  foreign  impediment,  is  ca- 
pable of  motion  to  all  sides.  Examples  of  this  kind 
are  to  be  seen  in  the  ai’ticulation  of  the  thigh-bone  and 
ossa  innominala ; arm-bone  and  scapula;  astragalus 
and  os  navicular e ; magnum  of  the  wrist,  with  the  sca- 
phoides  and  lunare  ; first  bone  of  the  thumb  with  the 
second,  &c. 

The  second  sort,  or  the  arthrodia,  differing  from  the 
enarthrosis,  in  the  preceding  account,  only  in  the  ca- 
vity’s being  more  superficial,  which  makes  no  essential 
difference,  especially  that,  in  the  recent  subject,  carti- 
lages or  ligaments  supply  the  deficiency  of  bone,  ought, 
’ in  my  opinion,  to  be  called  with  Vesalius  (a),  that  ar- 
ticulation of  two  bones  adapted  for  motion,  where  it  is 
not  at  first  sight  obvious  which  of  the  two  has  the 

(0)  De  corp.  human,  fabrica,  lib.  1 cap  4. 
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head  or  cavity,  or  where  they  are  joined  by  plain 
ft  surfaces,  or  nearly  so  ; such  is  the  conjunction  of  the 
clavicle  with  the  scapula;  ossa  cunciformia  with  the 
os  naviculare ; metatarsal  bones  with  the  ossa  Cuneiform 
mia,  &c.  From  the  nature  of  this  sort  of:  joint,  it  is 
plain,  that  very  great  motion  cannot  be  allowed,  with- 
out the  bones  going  farther  out  ot  their  natural  si  tu- 
ts ation,  than  is  convenient  or  safe* 

Ginglimus,  I would  reckon  that  articulation  by  the 
form  of  which  the  motion  of  the  joined  bones,  must 
be  chiefly  confined  to  two  directions,  as  hinges  of 
doors  are. 

The  first  species  of  this  is  the  trochoides , when  one 
j bone  turns  on  another,  as  a wheel  does  on  its  axis : 
Thus  the  first  vertebra  of  the  neck  moves  on  the  tooth- 
like proces  of  the  second.  This  is  the  most  proper 
kind  of  ginglimus. 

The  second  species  should  be  esteemed  that  articu- 
lation where  several  prominent  and  hollow  surfaces  of 
two  bones  move  on  each  other,  within  the  same  com- 
mon ligament ; as  in  the  knee,  elbow,  &c. 

The  third  sort  of  ginglimus  is,  when  two  bones  are 
articulated  to  each  other  at  different  parts,  with  a dis- 
tinct apparatus  of  the  motory  machines  at  each  ; such 
is  the  articulation  of  the  os  occipitis  with  the  first  ver- 
tebra of  the  neck  ; of  any  two  contiguous  vertebrae, 
by  their  oblique  processes;  of  the  ribs  with  the  bo- 
dies and  transverse  processes  of  the  vertebrae  ; of  the 
radius  with  the  ulna,  tibia  with  the  Jibula,  astragalus 
with  the  calcaneum,  &c. 

I would  entirely -throw  out  what  is  commonly 
called  the  third  kind  of  ginglimus : For,  in  examin- 
ing the  conjunction  of  a bone  with  two  others,  as  in 
the  common  example  of  a vertebra  joined  wth  the  one 
above  and  below,  the  connection  of  the  middle  one  with 
each  of  the  other  two  ought  to  be  considered  sepa- 
rately ; otherwise  we  might  with  ^j,e  same  propriety 
esteem  the  articulations  that  the  long  bones,  th e femur, 
tibia , humerus,  &c.  have  at  their  different  ends,  as  one 
articulation  ; which  is  absurd. 

If  the  moveable  bones  are  not  connected  and  kept 

c 5 


•34 


OF  TIIE  BONES  IN  GENERAL. 


firm  by  some  strong  substance,  they  would  be  luxated 
at  every  motion  of  the  joints  : and  if  their  hard  rough 
unequal  surfaces  were  to  play  on  each  other,  their 
motion  would  not  only  be  difficult,  but  the  loss  of  sub- 
stance from  attrition  would  be  great.  Therefore  liga - 
merits  are  made  to  obviate  the  first,  and  cartilages  to 
prevent  the  other  inconveniency.  But  because  liga- 
ments and  cartilages  turn  rigid,  inflexible,  and  rough, 
unless  they  are  kept  moist,  a sufficient  quantity  of  pro- 
per liquors  is  supplied  for  their  lubrication,  and  to 
preserve  them  in  a flexible  state.  Seeing  then  these 
parts  are  so  necessary  to  the  articulations,  I shall  next 
consider  their  structure,  situation,  and  uses,  so  far  as 
they  are  subservient  to  the  bones,  and  their  motions. 

Ligaments.  Ligaments*  are  white  flexible  bodies,  thicker  and 
firmer  than  membranes,  and  not  so  hard  or  firm  as 
cartilages,  without  any  remarkable  cavity  in  their  sub- 
stance, not  easily  stretched,  and  with  little  elasticity  ; 
serving  to  connect  one  part  to  another,  or  to  prevent 
the  parts  to  which  they  are  fixed  from  being  removed 
out  of  that  situation  which  is  useful  and  safe. 

After  maceration  in  water,  the  ligaments  can  easily 
be  divided  ; and  each  ligamentous  layer  appears  com- 
posed of  fibres,  the  largest  of  which  are  disposed  in  a 
longitudinal  direction. 

The  arteries  of  ligaments  are  very  conspicuous  after 
a tolerable  injection,  and  the  larger  trunks  of  their 
veins  ai’e  sometimes  to  be  seen  full  of  blood. 

Such  ligaments  as  form  the  sides  of  cavities,  have 
numerous  orifices  of  their  arteries  opening  upon  their 
internal  surface,  which  keep  it  always  moist : If  we 
rub  off  that  moisture,  and  then  press  the  ligaments, 
we  can  see  the  liquor  oozing  out  from  small  pores  ; 
and  we  can  force  thin  liquors  injected  by  the  arteries 
into  the  cavities  formed  by  ligaments. 

These  exhalant  arteries  must  have  corresponding 
absorbents,  otherwise  the  cavities  would  soon  be  too 
full  of  liquor. 

Ligaments  then  must  be  subject  to  the  diseases  com- 
mon to  other  parts,  where  there  is  a circulation  of 
-fluids,  allowance  being  always  made  for  the  size  of 

* nufoiy  copuloe,  vincula. 
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vessels,  nature  of  the  fluids,  and  firmness  of  the  tex- 
ture  of  each  part. 

Authors  generally  say,  that  ligaments  are  insensi- 
ble; and  consequently  it  may  be  inferred,  that  they 
have  no  nerves  bestowed  on  them.  But  the  violent 
racking  pain  felt  on  the  least  motion  of  a joint  labour- 
ing under  rheumatism,  the  seat  of  which  disease  seems 
often  to  be  in  the  ligaments,  and  the  insufferable 
torture  occasioned  by  incisions  of  ligaments,  and  by 
a collection  of  acrid  matter  in  a joint,  or  by  tophi  in 
the  gout,  would  persuade  us,  that  they  are  abundantly 
supplied  with  nerves. 

The  ligaments  which  connect  the  moveable  bones 
commonly  rise  from  the  conjunction  of  the  epiphyses 
of  the  one  bone,  and  are  inserted  into  the  same  place 
of  the  other ; or  where  epiphyses  are  not,  they  come 
out  from  the  cervix,  and  beyond  the  supercilia  of  the 
articulated  bones  ; and  after  such  a manner,  in  both 
cases,  as  to  include  the  articulation  in  a purse  or  bag, 
with  this  difference,  depending  on  their  different  mo- 
tions, that  where  the  motion  is  only  to  be  in  two  direc- 
tions, the  ligaments  are  strongest  on  those  sides  to- 
wards which  the  bones  are  not  moved ; and  when  a 
great  variety  of  motions  is  designed  to  be  allowed, 
the  ligaments  are  weaker  than  in  the  former  sort  of 
articulations,  and  are  nearly  of  the  same  strength  all 
round. 

Part  of  the  capsular  ligaments  is  composed  of  the 
periosteum,  continued  from  one  bone  to  another,  as 
was  observed  p.  2.  and  their  internal  layer  is  continued 
on  the  parts  of  the  bone  or  cartilage  which  the  liga- 
ment includes,  (a) 

Besides  these  common  capsular  ligaments  of  the 
joints,  there  are  particular  ones  in  several  places,  either 
for  the  firmer  connection  of  the  articulated  bones,  or 
for  restraining  and  confining  the  motion  to  some  one 
side ; such  are  the  cross  and  lateral  ligaments  of  the 
knee,  the  round  one  of  the  thigh,  &c. 

From  this  account  of  the  ligaments,  we  may  con- 

(o)  Nesbit,  Osteogen. — Philos,  transact.  No.  470.  § G. 
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elude,  that,  cceteris  paribus,  in  whatever  articulation  the 
ligaments  are  few,  long,  and  weak,  the  motion  is  more 
free  and  quick ; but  luxations  happen  frequently ; And, 
on  the  contrary,  where  the  ligaments  are  numerous, 
short,  and  strong,  the  motion  is  more  confined ; but 

such  a joint  is  less  exposed  to  luxations  (a). Whence 

we  may  judge  how  necessary  it  is  to  attend  to  the  dif- 
ferent ligaments,  and  the  changes  which  have  been 
made  on  them  by  a luxation,  when  it  is  to  be  reduced. 

► Ligaments  also  supply  the  place  of  bones  in  several 
cases  to  advantage : Thus  the  parts  in  the  pelvis  are 
more  safely  supported  below  by  ligaments,  than  they 

could  have  been  by  bones. The  ligaments  placed 

in  the  great  holes  of  the  ossa  binominal  a , and  between 
the  bones  of  the  fore-arm  and  leg,  afford  convenient 

origin  to  muscles. Immoveable  bones  are  firmly 

connected  by  them;  of  which  the  conjunction  of  the 

os  sacrum  and  innominatum  is  an  example. They 

afford  a socket  for  moveable  bones  to  play  in,  as  we 
see  part  of  the  astragalus  does  on  the  ligament  stretch- 
ed from  the  heel-bone  to  the  scaphoid. 

Numerous  inconveniences  may  arise  from  too  long 
or  short,  strong  or  weak,  lax  or  rigid  ligaments  (6.) 

Cartilages  * are  solid,  smooth,  white,  elastic 
substances,  between  the  hardness  of  bones  and  of  liga- 
ments, and  covered  with  a membrane  named  perichon- 
drium which  is  of  the  same  structure  and  use  to  them 
as  the  periosteum  is  to  the  bones. 

Cartilages  are  composed  of  plates,  which  are  formed 
of  fibres,  disposed  much  in  the  same  way  as  those  of 
bones ; as  might  be  reasonably  concluded  from  ob- 
serving bones  in  a cartilaginous  state  before  they  ossi- 
fy, and  from  seeing,  on  the  other  hand,  so  many  carti- 
lages become  bony.  This  may  be  still  farther  confirm- 
ed, by  the  exfoliation  to  which  cartilages  are  subject, 
as  well  as  bones. 

(a)  Fabric,  ab  Aquapend.  de  articul.  part,  utilit.  pars.  3. 

(5)  On  the  ligaments,  see  Weichtbrecht’s  Syndesmologia,  Bi- 
chat, Anat,  Gener.  T.  in.  and  Anat.  Descrip.  T.  1.  and  Caldani’s 
splendid  collection  of  Anatomical  Engravings.  E. 
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The  perichondrium  of  several  cartilages;  for  exam- 
ple, those  of  the  ribs  and  larynx,  has  arteries  which  can 
be  equally  well  injected  with  those  of  the  periosteum  ; 

| but  the  vessels  of  that  membrane  in  other  parts,  e.  g.^ 
the  articular  cartilages,  are  smaller,  and  in  none  of 
them  does  injection  enter  deep  into  the  substance  of 
the  cartilages ; nay,  madder  mixed  with  the  food  of 
animals,  does  not  change  the  colour  of  cartilages,  as  it 
does  that  of  bones  (a). 

The  granulated  flesh  which  rises  from  the  ends  of 
metacarpal  or  metatarsal  bones,  when  the  cartilage  ex- 
foliates after  a finger  or  toe  has  been  taken  off  at  the 
first  joint,  is  very  sensible,  from  which  the  existence 
of  nerves  in  cartilages  may  be  inferred. 

While  cartilages  are  in  a natural  state,  it  is  to  be  re- 
marked, 1.  That  they  have  no  cavity  in  their  middle 
for  marrow.  2.  That  their  outer  surface  is  softest, 
which  renders  them  moi-e  flexible.  3.  That  they  do 
not  appear  to  change  their  texture  nearly  so  much  by 
acids  as  bones  do  ; and,  last,  That  as  the  specific  gra- 
vity of  cartilages  is  nearly  a third  less  than  that  of 
bones,  so  the  cohesion  of  their  several  plates  is  not  so 
strong  as  in  bones ; whence  cartilages  laid  bare  in 
wounds  or  ulcers,  are  not  only  more  liable  to  corrupt, 
but  exfoliate  much  sooner  than  bones  do. 

Cartilages  seem  to  be  principally  kept  from  ossify- 
ing, either  by  being  subjected  to  alternate  motions  of 
flexion  and  extension,  the  effects  of  which  are  very 
different  from  any  kind  of  simple  pressure,  or  by  be- 
ing constantly  moistened  (A)  : Thus,  the  cartilages  on 
the  articulated  ends  of  the  great  bones  of  the  limbs, 
and  the  moveable  ones  placed  between  the  moving 
bones  in  some  articulations,  which  are  obliged  to  suffer 
many  and  different  flexions,  and  are  plentifully  moist- 
ened, scarcely  ever  change  into  bone  ; while  those  of 
the  ribs  and  larynx  are  often  ossified. — The  middle 
angular  part  of  the  cartilages  of  the  ribs,  which  is  con- 
stantly in  an  alternate  state  of  flexion  and  extension, 

(a)  Philos  Transact.  No.  442.  art.  8.  No.  443.  art.  2.  No.  457. 

art.  4.  Mem.  de  l’acad.  des  sciences  1739  et  1742 Dehtlcefde 

ossium  callo.  (6)  Havers,  Osteolog.  nov. 
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by  being  moved  in  respiration,  is  always  the  last  to 
become  bony. — In  the  larynx,  the  epiglottis,  which  is 
oftener  bended  and  more  moistened  than  the  other  four 
cartilages,  is  seldom  ossified,  while  the  others  as  seldom 
escape  it  in  adults. 

T.  he  cartilages  subservient  to  bones,  are  sometimes 
found  on  the  ends  of  bones  which  are  joined  to  no 
other ; but  are  never  wanting  on  the  ends,  and  in  the 
cavities  of  such  bones  as  are  designed  for  motion  (a). 
Cartilages  also  are  interposed  between  such  other  car- 
tilages as  cover  the  heads  and  cavities  of  articulated 
bones  ; nay,  they  are  also  placed  between  immove- 
able bones. 

Their  uses.  The  uses  of  cartilages,  so  far  as  they  regard  bones, 
are,  to  allow,  by  their  smoothness,  such  bones  as  are 
designed  for  motion,  to  slide  easily  without  detrition, 
while,  by  their  flexibility,  they  accommodate  them- 
selves, to  the  several  figures  necessary  in  different  mo- 
tions, and,  by  their  elasticity,  they  recover  their  natu- 
ral position  and  shape  as  soon  as  the  pressure  is  re- 
moved.— This  springy  force  may  also  render  the  mo- 
tion of  the  joint  more  expeditious,  and  may  diminish 
shocks  in  running,  jumping,  &c.  To  these  cartilages 
chiefly  we  owe  the  security  of  the  moveable  articula- 
tions : For  without  them  the  bony  fibres  would  sprout 
out,  and  intimately  coalesce  with  the  adjoining  bone ; 
whence  a true  anchylosis  must  necessarily  follow  ; 
which  never  fails  to  happen  when  the  cartilages  are 
eroded  by  acrid  matter,  or  ossified  from  want  of  mo- 
tion or  defect  of  liquor,  as  we  see  often  happens  after 
wounds  of  the  joints,  paidar  throe  ace,  scrophula,  and 
spina  venlosa,  or  from  old  age,  and  long  immobility 
of  joints  (h). — Hence  we  may  know  what  the  annihi- 
lation is  which  is  said  to  be  made  of  the  head  of  a bone, 
and  of  the  cavity  for  lodging  it,  after  an  unreduced 
fracture  ( c .)  The  moveable  cartilages  interposed  in 

(a)  Cels,  tie  re  medic,  lib.  8.  cap.  1. 

(&)  Columb.  de  re  anat.  lib.  15.  Deslandes  Hist,  de  1’acad.  des 
sciences  i716. — Phil,  transact.  No.  215  Ibid.  No.  461.  § 1G. 

(c)  Hildan.  de  ichor,  et  melicer.  acri  Celsi,  cap.  5.  Ruysch.  The*. 
8.  No.  103,  Saltzman  in  act.  Fetropolit.  tom,  3.  p.  275. 
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joints  serve  to  make  the  motions  both  freer  and 

more  safe  than  they  would  otherwise  be. Those 

placed  on  the  ends  of  bones  that  are  not  articulated, 
as  on  the  spine  of  the  os  ilium,  base  of  the  scppula,  Sec. 
serve  to  prevent  the  bony  fibres  from  growing  out  too 
i far. — Cartilages  sometimes  serve  as  ligaments,  either 
< to  fasten  together  bones  that  are  immoveably  joined  ; 
i such  are  the  cartilages  between  the  o.t  sacrum  and 
; ossa  ilium,  the  ossa  pubis,  &c.  or  to  connect  bones  that 
enjoy  manifest  -motion,  as  those  which  are  placed 
■ between  the  bodies  of  the  true  vertebra ?,  &c.  Card- 
lages  very  often  do  the  office  of  bones  to  greater  ad- 
i vantage  than  these  last  could,  as  in  the  cartilages  of 
I the  ribs,  those  which  supply  brims  to  cavities,  &c. 

Too  great  thickness  or  thinness,  length  or  shortness, 
hardness  or  suppleness  of  cartilages,  may  therefore 
S cause  great  disorders  in  the  body. 

I The  liquor,  which  principally  serves  to  moisten  the  Synovial 
ligaments  and  cartilages  of  the  articulations,  is  sup-  apparatus, 
plied  by  glands,  which  are  commonly  situated  in  the 
joint,  after  such  a manner  as  to  be  gently  pressed,  but 
not  destroyed  by  its  motion.  By  this  means,  when 
there  is  the  greatest  necessity  for  this  liquor,  that  is, 
when  the  most  frequent  motions  are  performed,  the 
greatest  quantity  of  it  must  be  separated.  These  glands 
are  soft  and  pappy,  but  not  friable.  In  some  of  the 
large  joints,  they  are  of  the  conglomerate  kind,  or.a 
great  number  of  small  glandules  are  wrapt  up  in  one 
common  membrane.  Their  excretory  ducts  are  long, 
and  hang  loose,  like  so  many  fringes,  within  the  arti- 
culation ; which,  by  its  motion  and  pressure,  prevents 
obstructions  in  the  body  of  the  gland  or  its  excretories 
and  promotes  the  return  of  this  liquor,  when  fit  to  be 
taken  up  by  the  absorbent  vessels,  which  must  be  in 
the  joints,  as  welbas  in  the  other  cavities  of  the  body  ; 
and,  at  the  same  £ime,  the  pressure  on  the  excretory 
ducts  hinders  a superfluous  unnecessary  secretion 
while  the  fimbriated  disposition  of  these  excretories 
does  not  allow  any  of  the  secreted  liquor  to  be  pushed 
back  again  by  these  canals  towards  the  glands.  («) 

(a)  Cowper,  Anatom,  explicat.  tab.  79.  lit. 
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Synovia, 


Very  often  these  fountains  of  slimy  liquor  appear 
only  as  a network  of  vessels. — Frequently  they  are 
almost  concealed  by  cellular  membranes  containing 
the  fat — and  sometimes  small  simple  mucous  jolliculi 
may  be  seen.  («) 

The  different  joints  have  these  organs  in  different 
numbers  and  sizes  ; the  conglomerate  ones  do  not  vary 
much,  especially  as  to  situation,  in  the  similar  joints  of 
different  bodies  ; but  the  others  are  more  uncertain. 

Upon  pressing  any  of  these  glands  with  the  finger, 
we  can  squeeze  out  of  their  excretories  a mucilaginous 
liquor,  which  somewhat  resembles  the  white  of  an  egg, 
or  serum  of  the  blood  ; but  it  is  manifestly  salt  to  the 
taste.  It  does  not  coagulate  by  acids  or  by  heat,  as 
the  serum,  but  by  the  latter  turns  first  thinner,  and, 
when  evaporated,  leaves  only  a thin  salt  film. 

The  quantity  of  this  mucilage,  constantly  supplied, 
must  be  very  considerable,  since  we  see  what  a plen- 
tiful troublesome  discharge  of  glairy  matter  follows  a 
wound  or  ulcer  of  any  joint ; of  which  liquor  the  mu- 
cilage is  a considerable  part. 

The  vessels  which  supply  liquors  for  making  the 
secretion  of  this  mucilage,  and  the  veins  which  bring 
back  the  blood  remaining  after  the  secretion,  are  to  be 
seen  without  any  preparation ; and,  after  a tolerable 
injection  of  the  arteries,  the  glands  are  covered  with 
them. 

In  a sound  state,  we  are  not  conscious  of  any  sen- 
sibility in  those  glands  ; but  in  some  cases  which  I 
have  seen,  when  they  inflame  and  suppurate,  the  most 
racking  pain  is  felt  in  them  ; — a melancholy,  though 
sure  proof  that  they  have  nerves. 

These  mucilaginous  glands  are  commonly  lodged 
in  cellular  substance ; which  is  also  to  be  observed  in 
other  parts  of  the  bag  formed  by  the  ligaments  of  the 
articulation ; and  contains  a fatty  matter,  that  must 
necessarily  be  attenuated,  and  forced  through  the  in- 
cluding membranes  into  the  cavity  of  the  joint,  by  the 
pressure  which  it  suffers  from  the  moving  bones. 

(a)  Morgagn,  Adversar.  2.  aniruad.  23. 
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If  then  the  oil  is  conveyed  from  this  cellular  sub- 
[ stance  ; and  if  the  attenuated  marrow  passes  from  the 
cancelli  of  the  bones  by  the  large  pores  near  their 
■fc  ends,  or  in  their  cavities,  and  sweats  through  the  car- 
l tilages  there  into  the  articulations ; which  it  may, 
i when  assisted  by  the  constant  heat  and  action  of  the 
) body,  more  easily  do,  than  when  it  escapes  through 
the  compact  substance  of  the  bones  in  a skeleton  : If, 

II  say,  this  oil  is  sent  to  a joint,  and  is  incorporated 
with  the  mucilage,  and  with  the  fine  lymph  that  is 
constantly  oozing  out  at  the  extremeties  of  the  small 
arteries  distributed  to  the  ligaments,  one  of  the  fittest 
liniments  imaginable  must  be  produced  ; for  the  mucus 
diluted  by  the  lymph  contributes  greatly  to  its  lubri- 
city, and  the  oil  preserves  it  from  hardening.  How 
well  such  a mixture  serves  the  purpose  it  is  designed 
for,  Boyle  (a)  tells  us  he  experienced  in  working  his 
air-pump ; for  the  sucker  could  be  moved  with  much 
less  force  after  being  moistened  with  water  and  oil, 
than  when  he  used  either  one  or  other  of  these  li- 
l quors.  And  I believe  every  one,  at  first  view,  will  al- 
low the  diluted  mucilage  to  be  much  preferable  to 
simple  water.  The  synovia *,  as  this  liquor,  composed 
i of  oil,  mucilage  and  lymph,  is  commonly  now  called, 
while  in  a sound  state,  effectually  preserves  all  the 
parts  concerned  in  the  articulations  soft  and  flexible, 
and  makes  them  slide  easily  on  each  other,  by  which 
their  mutual  detrition  and  overheating  is  prevented, 
in  the  manner  daily  practised  in  coach  and  cart 
wheels,  by  besmearing  them  with  grease  and  tar. 

After  the  liquor  of  the  articulations  becomes  too 
thin  and  unserviceable,  by  being  constantly  rubbed 
between  the  moving  bones,  it  is  re-assumed  into  the 
mass  of  blood  by  the  absorbent  vessels. 

When  the  synovia  is  not  rubbed  betwixt  the  bones, 
it  inspissates.  And  sometimes, . when  the  head  of  a 
bone  has  been  long  out  of  its  cavity,  this  liquor  is  said 
to  fill  up  the  place  of  the  bone,  and  hinder  its  reduc- 


(n)  Physico-mechanic.  expcrim, 
* mucus,  axungia. 
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tion ; or  if  a joint  continues  long  unmoved,  it  is  also 
said  to  cement  the  bones,  and  occasion  a true  anchy- 
losis (a).— — — If  the  synovia  becomes  too  acrid,  it 
erodes  the  cartilages  and  bones ; as  frequently  hap- 
pens to  those  who  labour  under  the  lues  venerea,  scur- 
vy, scrophula,  or  spina  ventosa. If  this  liquor  is  se- 

parated in  too  small  quantity,  the  joint  becomes  stiff ; 
and  when  it  is  moved  with  difficulty,  a crackling  noise 
is  heard,  as  people  advanced  in  years  frequently  ex- 
perience ( b ). — If  the  mucilage  and  lymph  are  depo- 
sited in  too  great  quantity,  and  the  absorbent  vessels 
do  not  perform  their  office  sufficiently,  they  may  oc- 
casion a dropsy  of  the  joints  (c). — From  this  same 
cause  also  the  ligaments  are  often  so  much  relaxed, 
as  to  make  the  conjunction  of  the  bones  very  weak : 
Thence  arise  the  luxations  from  an  internal  cause, 
which  are  easily  reduced,  but  not  easily  cured  ( d).-~ 
— Frequently,  when  such  a superfluous  quantity  of 
this  liquor  is  pent  up,  it  becomes  very  acrid,  and  oc- 
casions a great  train  of  bad  symptoms  : such  as  swel- 
ling and  pain  of  the  joints,  long  sinuous  ulcers  and 
Jislula,  rotten  bones,  immobility  of  the  joints,  marcor 
and  atrophia  of  the  whole  body,  hectic  fevers,  &c.  (e)— 
From  a depravity  in  the  blood,  or  diseases  in  the  or- 
gans that  furnish  the  synovia  of  the  joints,  it  may  be 
greatly  changed  from  its  natural  state  ; it  may  be  pu- 
rulent after  inflammation,  mucous  in  the  white  swel- 
lings, gelatinous  in  the  rheumatism,  chalky  from  the 
gout,  &c. ; hence  a great  variety  of  disorders  in  the 
joints  (f). 


(а)  Pare,  Chirurgie,  livre  IS.  chap.  18.  et  livre  16.  chap.  5. 

(б)  Galen,  de  usu  part.  lib.  12.  cap.  2 Fabric,  ab 

Aquapend,  de  articul.  part,  utilitat.  pars  3. Bartholin. 

Hist,  medic,  cent.  3.  hist.  11. 

(c)  Hildan.  de  ichore  et  meliceria  acri  Celsi. 

(d)  Hippocrat.  de  locis  in  homine,  § 14.  et  de  articul. 

(e)  Hildan.  de  ichore  et  meliceria  acri  Celsi. 

(f)  See  lteimar  Disser.  de  fungo  articulor. 

On  the  synovial  apparatus,  see  Monro  on  the  Burs®  mucosa?, 
and  Bichat,  Anat.  Gener.  T.  4.  E. 
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OF  THE  SKELETON. 


Though  any  dry  substance  may  be  called  skeleton,  Definition, 
yet,  among  anatomists,  this  word  is  universally  un- 
derstood to  signify  the  bones  of  animals  connected  to- 
gether, after  the  teguments,  muscles,  bowels,  glands, 
nerves,  and  vessels  are  taken  away**. 

A skeleton  is  said  to  be  natural,  when  the  bones  Natural 
are  kept  together  by  their  own  ligaments  ; and  it  is  a!1(* 
called  artificial,  when  the  bones  are  joined  with  wire, cla  * 
or  any  other  substance  which  is  not  part  of  the  crea- 
ture to  which  they  belonged.  Small  subjects,  and 
such  whose  bones  are  not  fully  ossified,  are  commonly 
prepared  the  first  way  J because,  were  all  their  parts 
divided,  the  nicest  artist  could  not  rejoin  them,  by 
reason  of  their  smallness,  and  of  the  separation  of 
their  unossified  parts  ; whereas  the  bones  of  large 
adult  animals  are  soonest  and  most  conveniently  clean- 
ed when  single,  and  are  easily  restored  to,  and  kept 
in  their  natural  situation. — Sometimes  the  skeleton  of 
the  same  animal  is  prepared  in  both  these  ways  ; that 
is,  the  smaller  bones  are  kept  together  by  their  natu- 
ral ligaments,  and  the  larger  are  connected  by  wires, 
or  some  such  substances. 

Before  we  proceed  to  the  division  and  particular  Relative  si- 
description  of  the  skeleton,  it  is  worth  while  to  re-  Nation  of 
mark,  that  when  the  bones  are  put  into  their  natural the  Cou3S’ 

* Cadaverfs  crates. 
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situation,  scarcely  any  one  of  them  is  placed  in  a per- 
pendicular bearing  to  another;  though  the  fabric  com- 
posed of  them  is  so  contrived,  that,  in  an  erect  pos- 
ture, a perpendicular  line,  from  their  common  centre 
of  gravity,  falls  in  the  middle  of  their  common  base 
(a).  On  this  account,  we  can  support  ourselves  as 
firmly,  as  if  the  axis  of  all  the  bones  had  been  a straight 
line  perpendicular  to  the  horizon  ; and  we  have  much 
greater  quickness,  ease,  and  strength  in  several  of  the 
most  necessary  motions  we  perform.  It  is  true  indeed, 
that  wherever  the  bones,  on  which  any  part  of  our 
body  is  sustained,  decline  from  a straight  line,  the  force 
required  in  the  muscles,  to  counteract  the  gravity  of 
that  part,  is  greater  than  otherwise  it  needed  to  hav8 
been ; but  then  this  is  effectually  provided  for  in  such 
places,  by  the  number  and  strength  of  the  muscles.  So 
long  therefore  as  we  remain  in  the  same  posture,  a 
considerable  number  of  muscles  must  be  in  a constant 
state  of  contraction  ; which  we  know,  both  from  reason 
and  experience,  must  soon  create  an  uneasy  sensation. 
This  we  call,  being  weary  of  one  posture,  an  incon- 
venience that  we  should  not  have  had  in  standing 
[erect,  if  the  bearing  of  all  the  bones  to  each  other 
had  been  perpendicular ; but  is  more  than  compen- 
sated by  the  advantages  above  mentioned. 

The  human  skeleton  is  generally  divided  into  the 
Head,  the  Trunk,  the  Superior,  and  the  Inferior 
Extremities. 


of  the  head. 

By  the  Head  is  meant  all  that  spherodial  part  which 
is  placed  above  the  first  bone  of  the  neck.  It  there- 
fore comprehends  the  cranium  and  bones  of  the  face. 

Cranium.  The  cranium*,  helmet,  or  brain  case,  consists  of  se- 
veral pieces,  which  form  a vaulted  cavity,  for  lodging 
and  defending  the  brain  and  cerebellum , with  their 
membranes,  vessels,  and  nerves. 

(a)  Cowper,  Anat.  of  Human  Bodies,  explic.  of  tab.  87,  88. 

• kvtoi,  xojouk,  trtttifiov,  calva,  calvaria,  cerebri  galea, 

theca  et  olla  capitis,  testa  capitis,  scuteila  capitis. 
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The  cavity  of  the  cranium  is  proportioned  to  its 
contents.  Hence  such  a variety  of  its  size  is  observed 
in  different  subjects ; and  hence  it  is  neither  so  broad 
nor  so  deep  at  its  fore-part,  in  which  the  anterior  lobes 
of  the  brain  are  lodged,  as  it  is  behind,  where  the  large 
i posterior  lobes  of  the  brain,  and  the  whole  cerebellum, 
are  contained. 

The  roundish  figure  of  the  skull,  which  makes  it  Figure, 
more  capacious,  and  better  able  to  defend  its  contents 
from  external  injuries,  is  owing  chiefly  to  the  equal 
pressure  of  these  contained  parts  as  they  grow  and 

increase  before  it  is  entirely  ossified. It  is  to  be 

observed,  however,  that  the  sides  of  the  cranium  are 
depressetjjf  below  a spherical  surface  by  the  strong 
i temporal*  muscles,  whose  action  hinders  here  the 
( uniform  ftrotrusion  of  the  bones,  which  is  more  equal- 
ly performed  in  other  parts,  where  no  such  large  mus- 
cles are.  \n  children,  whose  muscles  have  not  acted 
much,  and  consequently  have  not  had  great  effects  on 
the  bones,  thi Repression  is  not  so  remarkable  ; and 
therefore  their  heads  are  much  rounder  than  in  adults. 

These  natural  causes,  differently  disposed  in  different 
people,  produce  a great  variety  in  the  shapes  of  skulls, 
which  is  still  increased  by  the  different  management 
' of  the  heads  of  children  when  very  young.  So  that 
one  may  know  a Turk’s  skull  by  its  globular  figure,  a 
German’s  by  its  breadth  and  flatness  of  the  occiput, 

Dutch  and  English  by  their  oblong  shapes,  &c.  (a). 

Two  advantages  are  reaped  from  this  flatness  of  the 
sides  of  the  cranium,  viz.  the  enlargement  of  our  sphere 
of  vision,  and  more  advantageous  situation  of  our  ears, 
for  receiving  a greater  quantity  of  sound,  and  for  being 
less  exposed  to  injuries. 

The  external  surface  of  the  upper*  part  of  the  era - Surfaces, 
nium  is  very  smooth  and  equal,  being  covered  only 
with  the  periosteum,  (common  to  all  the  bones  ; but  in 
the  skull,  distinguished  by  the  name  of  pericranium,') 

(a)  V esal.  lib.  1.  c.  5.  See  also  Blumenbach  Collect.  Cram 
divers,  gent.  F. 

* Peripheral  surfaces  of  the  coronal,  glaldlar,  and  iniul  parts. 

Ju* 
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the  thin  frontal  and  occipital  muscles,  their  tendinous 
aponeurosis,  and  with  the  common  teguments  of  the 
body  ; while  the  external  surface  of  its  lower*  part 
has  numerous  risings,  depressions,  and  holes,  which 
afford  convenient  origin  and  insertion  to  the  muscles 
that  are  connected  to  it,  and  allow  safe  passage  for  the 
vessels  and  nerves  that  run  through  and  near  it. 

The  internalt  surface  of  the  upper  part  of  the  skull 
is  commonly  smooth,  except  where  the  vessels  of  the 
clura  mater  have  made  furrows  in  it,  while  the  bones 

were  soft. Surgeons  should  be  cautious  when 

they  trepan  here,  lest,  in  sawing  or  raising  the  bone 
where  such  furrows  are,  they  wound  these  vessels. 
In  the  upper  part  of  the  internal  surface  of  seve- 
ral skulls,  there  are  likewise  pits  of  different  magni- 
tudes and  figures,  which  seem  to  be  formed  by  some 
parts  of  the  brain  being  more  luxuriant  and  prominent 
than  others.  Where  these  pits  are,  the  skull  is  so  much 
thinner  than  any  where  else,  that  it  is  often  rendered 
diaphanous,  the  two  tables  being  closely  compacted 
without  a diplo'i ; the  want  of  which  is  supplied  by 
vessels  going  from  the  dura  mater  into  a great  many 
small  holes  observable  in  the  pits.  These  vessels  are 
larger,  and  much  more  conspicuous  than  any  others 
that  are  sent  from  the  dura  mater  to  the  skull ; as  evi- 
dently appears  from  the  drops  of  blood  they  pour  out, 
when  the  skull  is  raised  from  the  dura  mater  in  a re- 
cent subject ; and  therefore  they  may  furnish  a suffici- 
ent quantity  of  liquors  necessary  to  prevent  the  brittle- 
ness of  this  thin  part. — The  knowledge  of  these  pits 
should  teach  surgeons  to  saw  cautiously  and  slowly 
through  the  external  table  of  the  skull,  when  they  are 
performing  the  operation  of  the  trepan  ; since,  in  a pa- 
tient whose  cranium  has  these  pits,  the  dura  mater  and 
brain  may  be  injured,  before  the  instrument  has  pier- 
ced near  the  ordinary  thickness  of  a table  of  the  skull. 
— The  internal  base  of  the  skull  is  extremely  unequal, 
for  lodging  the  several  parts  and  appendices  of  the 
brain  and  cerebellum,  and  allowing  passage  and  de- 

* Basilar  part.  E.  t Central  surface.  E. 
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us  fence  to  the  vessels  and  nerves  that  go  into,  or  come 
out  from  these  parts. 

r|  ' The  bones  of  the  cranium  are  composed  of  two  ta-  Tables  and 
bles,  and  intermediate  cancelli , commonly  called  their  Oiploe. 
diploe  *.  The  external  table  is  thickest ; the  inner, 
from  its  thinness  and  consequent  brittleness,  has  got 
the  name  of  vilrea.  Whence  we  may  see  the  reason 
of  those  mischievous  consequences  which  so  often  at- 
tend a collection  of  matter  in  the  diploe,  from  either 
an  external  or  internal  cause,  before  any  sign  of  such 
a collection  appears  in  the  teguments  that  cover  the 
part  of  the  skull  where  it  is  lodged  ( a ). 

The  diploe  has  much  the  same  texture  and  uses  in 
the  skull,  as  the  cancelli  have  in  other  bones. 

1 The  diploe  of  several  old  subjects  is  so  obliterated, 
that  scarcely  any  vestige  of  it  can  be  seen ; neither  is 
it  observable  in  some  of  the  hard  craggy  bones  at  the 
base  of  the  skull.  Hence  a useful  caution  to  surgeons 
who  trust  to  the  bleeding,  want  of  resistance,  and 
change  of  sound,  as  certain  marks  in  the  operation 
of  the  trepan,|for  knowing  when  their  instrument  has 
, sawed  through  the  first  table,  and  reached  the  diploe  (b). 

In  other  people,  thedi/9/oi?‘ becomesof  a monstrous  thick- 
i ness,  while  the  tables  of  the  skull  are  thinner  than  paper. 

The  cranium  consists  of  eight  bones,  six  of  which  Component 
; are  said  to  be  proper,  and  the  other  two  are  reckoned  bones, 
common  to  it  and  to  the  face. — The  six  proper  are  the 
0.9  frontis , two  ossa  parielalia,  two  ossa  temporum , and 
i the  os  occipitis. — The  common  are  the  os  etkmoides  and 
sphenoides. 

The  os  frontis  forms  the  whole  fore  t part  of  the 
vault ; the  two  ossa  parietalia  form  the  upper  and  mid- 
dle j;  part  of  it;  the  ossa  temporum  compose  the  lower 
part  of  the  sides ; the  os  occipitis  makes  the  whole 
hinder  part,  and  some  of  the  base ; the  os  etkmoides 
is  placed  in  the  fore  part  of  the  base,  and  the  os  sphe- 
noides is  in  the  middle  of  it. 

* Meditullium,  commissura. 

(«)  Bonet.  Sepulchred  Anat.  lib.  I.  § 1.  obs.  96 103. 

(b)  Bartholin.  Anat.  reform,  lib.  4.  cap.  4. 

•f  Glabellar.  E. 

£ Coronal  and  mesial.  E. 
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These  bones  are  joined  to  each  other  by  five  su- 
lures  ; the  names  of  which  are  the  coronal , lambdoid, 
sagittal,  and  two  squamous. 

The  coronal  * suture  is  extended  over  the  head, 
from  within  an  inch  or  so  of  the  external  -f  canthus  of 
one  eye,  to  the  like  distance  from  the  other;  which 
being  near  the  place  where  the  ancients  wore  theiu 
vittcc,  corona,  or  garlands,  this  suture  has  hence  got 
its  name. — Though  the  indentations  of  this  suture  are 
conspicuous  in  its  upper  part,  yet  an  inch  or  more  of 
its  end  on  each  side  has  none  of  them  ; for  it  is  squa- 
mous and  smooth  there. 

The  lambdodidal  suture  begins  some  way  below, 
and  farther  back  than  the  vertex  or  crown  of  the  head, 
whence  its  two  legs  are  stretched  obliquely  down- 
wards, and  to  each  side,  in  form  of  the  Greek  letter  A, 
and  are  now  generally  said  to  extend  themselves  to 
the  base  of  the  skull ; but  formerly  anatomists  ( a ) 
reckoned  the  proper  lambdoid  suture  to  terminate  at 
the  squa7)ious  sutures,  and  what  is  extended  at  an  angle 
down  from  that  on  each  side,  where  the  indentations 
are  less  conspicuous  than  in  the  upper  part  of  the  su- 
ture, they  called  additamenlum  sutures  lambdoidis  ||. 

This  suture  is  sometimes  very  irregular,  being  made 
up  of  a great  many  small  sutures,  which  surround  so 
many  little  bones  that  are  generally  larger  and  more 
conspicuous  on  the  external  surface  of  the  skull,  than 
internally.  These  bones  are  generally  called  trique - 
Ira  or  Wormiana;  but  some  other  name  ought  to  be 
given  them,  for  they  are  not  always  of  a triangular  fi- 
gure; and  older  anatomists  (6)  than  Olaus  Wormius  (c) 
have  described  them. — The  specific  virtue  which  these 
bones  were  once  thought  to  have  in  the  cure  of  the 

<* 

* 2 rKpavcaa,  arcualis,  puppis. 

f Lateral.  E. 

■ J Laudas,  pro r as,  hypsyloides. 

(а)  Vesal,  Anat.  lib.  1.  cap.  6. 

||  Lambdoides  harmonialis,  Iarabdoides  inferior,  occipitis  corona. 

(б)  Eustach.  Ossium  examen. — Bauhin.  Theat.  Anat.  lib.  3. 

cap.  5 Paaw,  in  Hippocrat.  de  vulner.  cap.  p.  S6. 

(c)  Musseum,  lib.  3.  cap.  26. 
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epilepsy  ( a ) is  not  now  ascribed  to  them;  and  ana- 
tomists generally  agree,  that  their  formation  is  owing 
to  a greater  number  of  points  than  ordinary  of  ossifica- 
tion in  the  skull,  or  to  the  ordinary  bones  of  the  cra- 
nium not  extending  their  ossification  far  enough  or 
soon  enough ; in  which  case,  the  unossified  interstice 
between  such  bones  begins  a separate  ossification  in 
one  or  more  points  : from  which  the  ossification  is  ex- 
tended to  form  as  many  distinct  bones  as  there  were 
points  that  are  indented  into  the  large  ordinary  bones, 
and  into  each  other. — Probably  those  children  who 
have  a large  opening  in  this  place  at  their  birth,  will 
have  the  largest  ossa  triquetra. — To  confirm  this  ac- 
count of  the  formation  of  these  little  bones,  we  may 
remark,  that  such  bones  are  sometimes  seen  in  other 
sutures,  as  well  as  in  the  lambdoid  (Jj),  and  they  are 
sometimes  in  one  table  of  the  skull,  and  not  in  the 
other  (c). 

The  sagittal  suture  * is  placed  longitudinally,  in  Sagittal, 
the  middle  of  the  upper  part  of  the  skull,  and  com- 
monly terminates  at  the  middle  of  the  coronal,  and  of 
the  lambdoid  sutures ; between  which  it  is  said  to  be 
placed,  as  an  arrow  is  between  the  string  and  bow. — 
However,  this  suture  is  frequently  continued  through 
the  middle  of  the  os  frontis , down  to  the  root  of  the 
nose;  which,  some  (r/)  say,  of’tener  happens  in  wo- 
men than  men  ; but  others  (e)  allege,  that  it  is  to  be 
met  with  more  frequently  in  male  skulls  than  in  fe- 
male : Among  the  skulls  which  I have  seen  thus  di- 
vided, the  female  are  the  most  numerous. — Several 

(a)  Bauhin,  et  Paaw,  ibid. — Bartholin.  Anat.  reform,  lib.  4, 
capt.  5 — Hildan.  Epistol.  65. 

(5)  See  examples  in  Vesal.  lib.  1.  cap.  6.  fig.  4. — Paaw  in 
Hippocrat.  de  cap.  ruin — Bartholin.  Plist.  Anat.  cent.  1.  hist,  51. 

Jtuysch.  Mus.  Anat  — Sue  Trad,  d’osteolog.  p.  47. 

(e)  Hunauld.  in  Mem.  de  l’acad.  des  sciences,  1730. 

'Fafidositiiis,  o^tXala,  tvi^uiyvutru,  instar  virgae,  nervalis, 
intsar  teli,  instar  vent,  secundum  capitis,  longitudinem  prorepens, 
conjungens,  columnalis,  recta,  acualis. 

(d)  Biolan.  Comment,  de  ossib.  cap.  8. 

(e)  Vesal,  lib.  1 , cap.  6.  et  in  epitome. 
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(a)  have  delineated  and  described  the  sagittal  suture, 
sometimes  dividing  the  occipital  bone  as  far  down  as 
the  great  hole  through  which  the  medulla  spinalis 
passes.  This  I never  saw. 

In  some  old  skulls  that  are  in  my  possession,  there 
is  scarcely  a vestige  of  any  of  the  three  sutures  which 
I have  now  described.  In  other  heads,  one  or  two  of 
the  sutures  only  disappear ; but  I never  could  disco- 
ver any  reason  for  thinking  them  disposed  in  such  dif- 
ferent manners  in  skulls  of  different  shapes,  as  some 
ancients  allege  they  are  (5). 

Squamous.  The  squamous,  agglutinations,  or  false  sutures  *,  are 
one  on  each  side,  a little  above  the  ear,  of  a semicir- 
cular figure,  formed  by  the  overlapping  (like  one 
scale  upon  another)  of  the  upper  part  of  the  temporal 
bones  on  the  lower  part  of  the  parietal,  where,  in  both 
bones,  there  are  a great  many  small  risings  and  fur- 
rows, which  are  indented  into  each  other ; though 
these  inequalities  do  not  appear  till  the  bones  are  se- 
parated. In  some  skulls  indeed,  the  indentations  here 
are  as  conspicuous  externally  as  in  other  sutures  (c)  ; 
and  what  is  commonly  called  the  posterior  part  of  this 
squamous  suture,  has  always  the  evident  serrated 
form ; and  is  therefore  reckoned  by  some  (d),  a dis- 
tinct suture,  under  the  name  of  additamentum  paste- 
rius  suiurce  squatnosce. — I have  seen  two  squamous  su- 
tures on  the  same  temple,  with  a semicircular  piece 
of  bone  between  them  (e). 

We  ought  here  to  remark,  that  the  true  squamous 
sort  of  suture  is  not  confined  to  the  conjunction  of  the 
temporal  and  parietal  bones,  but  is  made  use  of  to 
join  all  the  edges  of  the  bones  on  which  each  tempo- 

(o)  Vesal,  lib.  1.  cap.  5.  fig.  3.  4.  et  in  text.  cap.  6 — Paaw  in 
Cels,  de  re  medic,  cap.  1. — Laurent.  Hist.  Anat.  lib.  2,  cap.  16. 

(&)  Hippocrat.  de  vulner.  capitis,  § 1. — Galen,  de  ossib.  et  de 
usu  part.  lib.  9.  cap  17. 

* AiTrtaoiot],  v^otfKoWvif/.oi.'ra.,  xgor&Qiet i,  temporales,  corticales, 
mendosse,  liarmoniales,  commissures  in  unguem. 

(c)  Columb.  de  re  anat.  lib.  1,  cap.  4. — Dionis  Anat.  3.  de- 
monst.  des  os. 

(d)  Albin.  de  ossib.  § 54. 

(e)  Sue  Trad,  d’osteolog.  p.  48. 
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ral  muscle  is  placed  (a):  For  the  two  parts  of  the  sphe- 
noidal suture  which  are  continued  from  the  anterior 
end  of  the  common  squamous  suture  just  now  des- 
cribed, of  which  one  runs  perpendicularly  downwards, 
and  the  other  horizontally  forwards,  and  also  the  lower 
part  of  the  coronal  suture  already  taken  notice  of,  may 
all  be  justly  said  to  pertain  to  the  squamous  suture. — 

The  manner  how  I imagine  this  sort  of  suture  is  form- 
ed at  these  places,  is,  That  by  the  action  of  the  strong 
temporal  muscles  on  one  side,  and  by  the  pressure  of 
the  brain  on  the  other,  the  bones  are  made  so  thin, 
that  they  have  not  sufficient  surfaces  opposed  to  each 
other  to  stop  the  extension  of  their  fibres  in  length, 
and  thus  to  cause  the  common  serrated  appearance  of 
sutures  explained  in  p.  29,  but  the  narrow  edge  of  the 
one  bone  slides  over  the  other.  The  squamous  form  is 
also  more  convenient  here  ; because  such  thin  edges 
of  bones,  when  accurately  applied  one  to  another, 
have  scarcely  any  rough  surface,  to  obstruct  or  hurt 
the  muscle  in  its  contraction;  which  is  still  further 
provided  for,  by  the  manner  of  laying  these  edges  on 
each  other  ; for,  in  viewing  their  outside,  we  see  the 
temporal  bones  covering  the  sphenoidal  and  parietal, 
and  this  last  supporting  the  sphenoidal,  while  both 
mount  on  the  frontal ; from  which  disposition,  it  is 
evident,  that  while  the  temporal  muscle  is  contract- 
ing, which  is  the  only  time  it  presses  strongly  in  its 
motion  on  the  bones,  its  fibres  slide  easily  over  the 
external  edges.  Another  advantage  is,  that  all  this 
bony  part  is  made  stronger  by  the  bones  thus  sup- 
porting each  other. 

The  bones  of  the  skull  are  joined  to  those  of  the  Cpminon 
face,  by  schyndelesis  and  sutures — The  schyndelesis  is  sutures, 
in  the  partition  of  the  nose. — The  sutures  said  to  be 
common  to  the  cranium  and  face  are  five,  viz.  the 
ethmoidal , sphenoidal , transverse,  and  two  zygomatic. 

—Parts  however  of  these  sutures  are  at  the  junction 
of  only  the  bones  of  the  skull. 

(a)  \ esal.  Anat.  lib  1.  cap.  6. — Winslow,  Mem.  de  l’acad. 
des  sciences,  1720. 
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The  ethmoidal  and  sphenoidal  sutures  surround  the 
bones  of  these  names  ; and  in  some  places  help  to 
make  up  other  sutures,  particularly  the  squamous  and 
transverse ; and  in  other  parts  there  is  but  one  suture 
common  to  these  two  bones. 

Transverse.  ^ The  transverse  suture  is  extended  quite  across  the 
face,  from  the  external  * canlhus  of  one  orbit  to  the 
same  place  of  the  other,  by  sinking  from  the  canthus 
down  the  outside  of  the  orbit  to  its  bottom ; then 
mounting  upon  its  inside,  it  is  continued  by  the  root  of 
the  nose  down  the  internal  t part  of  the  other  orbit, 
and  rises  up  again  on  its  outside  to  the  other  canlhus. 
It  may  be  here  remarked,  that  there  are  some  inter- 
ruptions of  this  suture  in  the  course  I have  described ; 
for  the  bones  are  not  contiguous  every  where,  but  are 
separated,  to  leave  holes  and  apartures,  to  be  men- 
tioned hereafter. 

Zygomatic.  The  zygomatic  sutures  are  one  on  each  side,  being 
short,  and  slanting  from  above  obliquely  downwards 
and  backwards,  to  join  a process  of  the  cheek-bone 
to  one  of  the  temporal  bones,  which  advances  towards 
the  face ; so  that  the  two  processes  thus  united,  form 
a sort  of  bridge,  or  jugum,  under  which  the  temporal 
muscle  passes ; on  which  account  the  processes,  and 
suture  joining  them,  have  been  called  zygomatic. 

It  must  be  observed,  that  the  indentations  of  the 
sutures  do  not  appear  on  the  inside  of  the  cranium,  by 
much  so  strong  as  on  the  outside ; but  the  bones  seem 
joined  almost  in  a straight  line;  nay,  in  some  skulls, 
the  internal  surface  is  found  entire,  while  the  sutures 
are  manifest  without ; which  may  possibly  be  owing  to 
the  less  extent  of  the  concave  than  of  the  convex  sur- 
face of  the  cranium,  whereby  the  fibres  of  the  inter- 
nal side  would  be  stretched  farther  out  at  the  edges 
of  the  bones,  than  the  exterior  ones,  if  they  were  not 
resisted.  The  resistances  are  the  fibres  of  the  oppo- 
site bone,  the  parts  within  the  skull,  and  the  diploe  ; 
of  which  the  last  being  the  weakest,  the  most  ad- 
vanced fibres  or  serree  run  into  it,  and  leave  the  con- 

i. 
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tiguous  edges  equal,  and  more  ready  to  unite  ; where- 
as the  serrce  of  the  external  table  have  space  enough 
for  their  admission  between  the  fibres  of  the  opposite 
bone,  and  therefore  remain  of  the  indented  form,  and 
are  less  liable  to  the  concretion,  whereby  the  sutures 
are  obliterated  (a). — By  this  mechanism,  there  is  no 
risk  of  the  sharp  points  of  the  bones  growing  inwards, 
since  the  external  serrce  of  each  of  the  conjoining 
bones  rest  upon  the  internal  smooth-edged  table  of 
the  other,  and  external  forces  applied  to  these  parts 
are  strongly  resisted,  because  the  sutures  cannot  yield, 
unless  the  serrated  edges  of  the  one  bone,  and  the 
plain  internal  plate  of  the  other  are  broken  (b). 

The  advantages  of  the  sutures  of  the  cranium  are  Uses  of  the 
these  : 1.  That  this  capsula  is  more  easily  formed  and  sutures, 
extended  into  a spherical  figure,  than  if  it  had  been 
one  continued  bone.  2.  That  the  bones  which  are  at 
some  distance  from  each  other  at  birth,  might  then 
yield,  and  allow  to  the  head  a change  of  shape,  ac- 
commodated to  the  passage  in  which  it  is  engaged. 

Whence,  in  hard  labour  of  childbed,  the  bones  of  the 
cranium,  instead  of  being  only  brought  into  contact, 
are  sometimes  made  to  mount  one  upon  another. 

3.  It  is  alleged,  that,  through  the  sutures,  there  is  a 
transpiration  of  steams  from  the  brain,  which  was  the 
old  doctrine ; or  some  communication  of  the  vessels 
without,  and  of  those  within  the  skull,  larger  here 
than  in  any  other  part  of  the  cranium , according  to 
some  moderns  ; and  therefore  cucuphce,  fomentations, 
cataplasms,  cephalic  plasters,  blisters,  are  applied,  and 
issues  are  eroded,  or  cut  in  the  head,  at  those  places 
where  the  sutures  are  longest  in  forming,  and  where 
the  connexion  of  the  bones  is  afterwards  loosest,  for 
the  cure  of  phrenitis,  mania,  inveterate  head-ach,  epi- 
lepsy, apoplexy,  and  other  diseases  of  the  head.  The 
favourers  of  the  doctrine  of  transpiration,  or  commu- 
nications of  vessels  at  the  sutures,  endeavour  to  sup- 
port it  by  observations  of  persons  subject  to  head- 

fa)  Hunauld.  Memoires  de  l’acad.  des  sciences,  1730. 

(i)  Winslow,  Memoires  de  l’acad.  des  sciences,  1720. 
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achs,  which  caused  death,  from  the  sutures  being  too 
closely  united  (a).  4.  That  the  dura  mater  may  be 

more  firmly  suspended  by  its  processes,  which  insinu- 
ate themselves  into  this  conjunction  of  the  bones;  for 
doing  this  equally,  and  where  there  is  the  greatest  ne- 
cessity of  adhesion,  the  sutures  are  disposed  at  nearly 
equal  distances,  and  the  large  reservoirs  of  blood,  the 
sinuses,  are  under  or  near  them.  5.  That  fractures 
might  be  prevented  from  reaching  so  far  as  they  would 
in  a continued  bony  substance.  6.  That  the  connex- 
ion at  the  sutures  being  capable  of  yielding,  the  bones 
might  be  allowed  to  separate ; which  has  given  great 
relief  to  patients  from  the  violent  symptoms  which 
they  had  before  this  separation  happened  (5).  And 
it  seems  reasonable  to  believe,  that  the  opening  of  the 
sutures  was  of  great  benefit  to  several  others  who  were 
rather  judged  to  have  been  hurt  by  it  (c) : for  we 
must  think,  that  the  consequences  of  such  a force  act- 
ing upon  the  brain,  as  was  capable  of  thrusting  the 
bones  asunder,  must  have  been  fatal,  unless  it  had 
been  thus  yielded  to. 

Having  gone  through  the  general  structure  of  the 
cranium,  I now  proceed  to  examine  each  bone  of  which 
that  brain-case  consists,  in  the  order  in  which  I first 
named  them. 

The  Os  Frontis  * has  its  name  from  its  being  the 
only  bone  of  that  part  of  the  face  we  call  the  forehead, 
though  it  reaches  a good  deal  further.  It  has  some 
resemblance  in  shape  to  the  shell  of  the  concha  bival - 
vis,  commonly  called  the  cockle;  for  the  greatest  part 
of  it  is  convex  externally,  and  concave  internally, 
with  a serrated  circular  edge;  while  the  smaller  part 

(a)  Columb.  de  re  anat.  lib.  1.  cap.  5 — Yerduc.  nouvelle  oste- 
ologie,  chap.  14.  Dionis,  Anat.  3.  demonstr.  des  os. 

(b)  Ephemerid.  Germanic,  dec.  1.  ann.  4.  e.t  5.  observ.  33. 

(c)  Ephemerid.  Germ.  dec.  2.  ann.  9.  obs.  230.  Ibid.  cent.  10. 
obs.  31.  Vander  Linden  Median,  phys.  cap.  8.  art.  4.  § 16. 
Hildan.  Observ.  cent.  1.  obs.  1.  cent.  2.  obs.  7.  Bauhin.  Theat. 
anat.  lib.  3.  cap.  6.  Pechlin.  Observ.  lib.  2.  Observ.  39. 

* Msriwsrav,  B?iypcc,  coronale,  inverecundum,  puppis,  sensus 
communis,  sincipitis. 
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has  processes  and  depressions,  which  make  it  of  an 
irregular  figure. 

The  external  surface  of  the  os  frontis  is  smooth  at  Processes, 
its  upper  convex  part ; but  several  processes  and  ca- 
vities are  observable  below;  for,  at  each  angle  of  each 
orbit,  the  bone  juts  out,  to  form  four  processes,  two 
internal  * and  as  many  external  f ; which,  from  this 
situation,  may  be  named  angular.  Between  the  in- 
ternal and  external  angular  processes  of  each  side,  is 
i extended  an  arched  ridge,  on  which  the  eyebrows  are 
I placed.  Very  little  above  the  internal  end  of  each  of 
these  superciliary  ridges,  a protuberance  may  be  re- 
marked, in  most  skulls,  where  there  are  large  cavi- 
ties, called  sinuses,  within  the  bone;  of  which  hereafter. 

— Betwixt  the  internal  angular  processes,  rises  a small 
: process,  which  forms  some  share  of  the  nose,  and  thence 
is  named  nasal. — Some  observe  a protuberant  part 
on  the  edge  of  the  bone  behind  each  external  angular 
process,  which  they  call  temporal  processes  ; but  these 
are  inconsiderable. — From  the  under  part  of  the  su- 
perciliary ridges,  the  frontal  bone  runs  a great  way 
backwards ; which  parts  may  be  justly  called  orbitar 
: processes.  These,  unlike  the  rest  of  this  bone,  are 
: concave  externally,  for  receiving  the  globes  of  the 
; eyes,  with  their  muscles,  fat,  &c. 

In  each  of  the  orbitar  processes,  behind  the  middle 
1 of  the  superciliary  ridges,  a considerable  sinuosity  is 
I observed,  where  the  glandula  innominata  Galeni,  or  la~ 
j clirymalis,  is  lodged. — Behind  each  internal  angular 
process,  may  be  remarked,  a small  pit  where  the  car- 
tilaginous pully  of  the  musculus  obliquus  major  J of  the 
eye  is  fixed.  Betwixt  the  two  orbitar  processes,  there 
is  a large  discontinuation  of  the  bone,  into  which  the 
cribriform  part  of  the  os  ethmoides  is  incased.  The 
frontal  bone  frequently  has  little  caverns  formed  in  it 
here,  where  it  is  joined  to  the  ethmoid  bone. — Behind 
each  external  angular  process,  the  surface  of  the  fron- 
tal bone  is  considerably  depressed  where  part  of  the 
temporal  muscle  is  placed. 

* Mesial.  E.  *j*  Lateral.  E. 

$ Obliquus  superior  oculi  Alb.  E. 
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The  foramina,  or  holes,  observable  on  the  external 
surface  of  the  frontal  bone,  are  three  in  each  side. — 
One  in  each  superciliary  ridge,  a little  removed  from 
its  middle  towards  the  nose  ; through  which  a twig  of 
the  opthalmic  branch  of  the  fifth  pair  of  nerves  pas- 
ses out  of  the  orbit,  with  a small  artery  from  the  in- 
ternal carotid,  to  be  distributed  to  the  teguments  and 
muscles  of  the  forehead. — These  vessels  in  some  skulls 
make  furrows  in  the  os  frontis,  especially  in  the  bones 
of  children,  as  has  also  been  observed  of  another  con- 
siderable vessel  of  this  bone  near  its  middle  (a)  ; and 
therefore  we  ought  to  beware  of  transverse  incisions  on 
either  side  of  the  os  frontis,  which  might  either  open 
these  vessels,  or  hurt  the  nerves  while  they  are  yet  in 
part  within  the  bone ; -for,  when  vessels  are  thus 
wounded,  it  is  difficult  to  stop  the  haemorrhagy,  be- 
cause the  adhesion  of  a part  of  the  artery  to  the  bone 
hinders  its  contraction,  and  consequently  styptics  can 
have  little  effect;  the  sides  of  the  furrow  keep  off 
compressing  substances  from  the  artery ; and  we 
would  wish  to  shun  cauteries  or  escharotics,  because 
they  make  the  bone  carious  ; and  nerves  thus  injured 
sometimes  produce  violent  symptoms.  But,  to  return 
to  th o ■superciliary  foramina,  we  must  remark,  that  of-, 
ten,  instead  of  a hole,  only  a notch  is  to  be  seen  ; 
nay,  in  some  skulls,  scarcely  a vestige  even  of  this  is 
left ; in  others,  both  hole  and  notch  are  observable, 
when  the  nerve  and  artery  run  separately.  Frequent- 
ly a hole  is  found  on  one  side,  and  a notch  on  the 
other  ; at  other  times  we  see  two  holes  ; or  there  is  a 
common  hole  without,  and  two  distinct  entries  inter- 
nally. The  reason  of  this  variety  of  a hole,  notch,  de- 
pression or  smoothness  in  the  superciliary  ridge,  is 
the  different  length  and  tension  of  the  nerves  and  ves- 
sels ; the  shorter  they  are,  the  more  they  are  sunk  in- 
to the  bone  as  it  grows. — Near  the  middle  of  the  in- 
side of  each  orbit,  hard  by,  or  in  the  transverse  suture , 
is  a small  hole  for  the  passage  of  the  nasal  twig  of  the 
first  branch  of  the  fifth  pair  of  nerves,  and  of  a branch 

(a)  Iiuysch.  Mus.  anat.  theca  D.  reposit.  4<.  No.  3. 


OF  THE  SKELETON. 


57 


of  the  opthalmic  artery.  This  hole  is  sometimes  en- 
tirely formed  in  the  os  frontis ; in  other  skulls,  the 
sides  of  it  are  composed  of  this  last  bone  and  of  the 
os  planum.  It  is  commonly  known  by  the  name  of  orbi- 
tarium  internum , though  atilerius  should  be  added,  be- 
cause of  the  next,  which  is  commonly  omitted. — This, 
which  may  be  called  orbitarium  internum  posterius , is 
such  another  as  the  former  ; only  smaller,  and  about 
an  inch  deeper  in  the  orbit ; through  it  a small  branch 
of  the  ocular  artery  passes  to  the  nose.  Besides  these 
six,  a great  number  of  small  holes  is  observable  on 
the  outer  surface  of  this  bone,  particularly  in  the  two 
protuberances  above  the  eye- brows.  Most  of  these 
penetrate  no  further  than  the  sinuses,  or  the  diploe , 
if  the  sinuses  be  wanting ; though  sometimes  I have 
seen  this  bone  so  perforated  by  a vast  number  of  these 
small  holes,  that,  placed  between  the  eye  and  a clear 
light,  it  appeared  like  a sieve. — In  the  orbit  of  the 
generality  of  skeletons,  we  may  observe  one,  two,  or 
more  holes,  which  allow  a passage  to  a hog’s  bristle 
through  the  skull.  The  place,  size,  and  number  of 
these,  are  however  uncertain.  They  generally  serve 
for  the  transmission  of  small  arteries  or  nerves. 

The  internal  surface  of  the  os  frontis  is  concave,  ex-  f 
cept  at  the  orbitar  processes,  which  are  convex,  to  central 
support  the  anterior  lobes  of  the  brain.  This  surface  Surface, 
is  not  so  smooth  as  the  external ; for  the  larger  branch- 
es of  the  arteries  of  the  dura  mater  make  some  fur- 
rows in  its  sides  and  back  parts.  The  sinuosities  from 
the  luxuriant  risings  of  the  brain,  mentioned  when  de- 
scribing the  general  structure  of  the  cranium , are  of- 
ten very  observable  on  its  upper  part;  and  its  lower 
and  fore  parts  are  marked  with  the  contortions  of  the 
anterior  lobes  of  the  brain. — Through  the  middle  of 
this  internal  surface,  where  always  in  children,  and 
sometimes  in  old  people,  the  bone  is  divided,  either  a 
ridge  stands  out,  to  which  the  upper  edge  of  the  falx 
is  fastened,  or  a furrow  runs,  in  which  the  upper  side 
of  the  superior  longitudinal  sinus  is  lodged  ; on  both 
these  accounts  chirurgical  authors  justly  dissuade  the 
application  of  the  trepan  here.  The  reason  of  this 
difference  in  skulls,  is  alleged  by  some  authors  to  be. 
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that  in  thin  skulls  the  ridge  strengthens  the  bones, 
and  in  thick  ones  there  is  no  occasion  for  it.  To  this 
way  of  accounting  for  this  phenomenon,  it  may  just- 
ly be  objected,  that  generally  very  thick  skulls  have 
a large  spine  here,  and  frequently  thin  ones  have  only 
a furrow.  Perhaps  this  variety  may  be  owing  to  the 
different  times  of  complete  ossification  of  those  parts 
in  different  subjects.  For  if  the  two  sides  of  this  bone 
meet  before  they  arrive  at  their  utmost  extent  of 
growth,  they  unite  very  firmly,  and  all  their  fibres 
endeavour  to  stretch  themselves  out  where  there  is 
the  least  resistance,  that  is,  between  the  hemispheres 
of  the  brain.  To  support  this  reasoning,  we  may  re- 
mark, that  those  adults,  whose  frontal  bone  is  divided 
by  the  sagittal  suture,  never  have  a ridge  in  this  place. 

Immediately  at  the  root  of  this  ridge  or  furrow, 
there  is  a small  hole,  which  sometimes  pierces  through 
the  first  table,  and,  in  other  skulls,  opens  into  the  su- 
perior sinus  of  the  ethmoid  bone  within  the  nose.  In 
it  a little  process  of  the  ftilx  is  lodged,  and  a small  ar- 
tery, and  sometimes  a vein,  runs  (a)  ; and  the  supe- 
rior longitudinal  sinus  begins  here. — This  hole,  how- 
ever, is  often  not  entirely  proper  to  the  os  frontis  ; for 
in  several  skulls,  the  lower  part  of  it  is  formed  in  the 
upper  part  of  the  base  of  the  crista  galli,  which  is  a 
process  of  the  ethmoid  bone  (5.) 

The  os  frontis  is  composed  of  two  tables,  and  an 
intermediateVhpfoi?,  like  the  other  bones  of  the  cranium, 
and,  in  a middle  degree  of  thickness  between  the  os 
occipitis  and  the  parietal  bones ; is  pretty  equally 
dense  all  through,  except  at  the  orbitar  processes, 
w'here,  by  the  action  of  the  eye  on  one  side,  and  pres- 
sure of  the  lobes  of  the  brain  on  the  other,  it  is  made 
extremely  thin  and  diaphanous,  and  the  meditullium  is 
entirely  obliterated.  Since  in  this  place  there  is  so 
weak  a defence  for  the  brain,  the  reason  appears  why 
fencers  esteem  a push  in  the  eye  mortal  (<?.) 

(a)  Morgagn.  A tlvcrsar.  6.  animad.  31. 

(&)  Ingrass.  Comment,  in  Galen,  de  ossib.  cap.  1.  comment.  8. 

(c)  ltuysch.  Observ.  anat.  chir.  observ.  5 1.  Diemerbroeck. 
Anat.  lib.  3.  cap.  10.  Bonet.  Sepulch.  anat,  lib.  i.  § 3.  observ.  17. 
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The  diplo'e  is  also  exhausted  in  that  part  above  the  Sinuses-, 
eye-brows,  where  the  two  tables  of  the  bone  separate, 
by  the  external  being  protruded  outwards  to  form  two 
large  cavities,  called  sinus  fronlales.  These  are  divided 
by  a middle  perpendicular  bony  partition.  Their  ca- 
pacities in  the  same  subject  are  seldom  equal ; in  some 
the  right,  in  others  the  left  is  larger. — And  in  differ- 
ent bones  their  size  is  as  inconstant ; nay,  I have  ex- 
amined some,  where  they  were  entirely  wanting : 
which  oftener  happens  in  such  as  have  a flat  forehead, 
and  w hose  sagittal  suture  is  continued  down  to  the 
nose,  than  in  others  (a.) — In  some  skulls,  besides  the 
large  perpendicular  septum,  several  bony  pillars,  or 
short  partitions  are  found  in  each  sinus  ; in  others 
these  are  wanting.  For  the  most  part  the  septum  is 
entire ; at  other  times  it  is  discontinued,  and  the  two 
sinuses  communicate.  When  the  sinuses  are  seen  in 
such  skulls  as  have  the  frontal  bone  divided  by  the 
sagittal  suture,  the  partition  dividing  these  cavities  is 
evidently  composed  of  two  plates,  which  easily  sepa- 
rate. Each  sinus  commonly  opens  by  a roundish  small 
hole,  at  the  inner  and  lower  part  of  the  internal  an- 
gular processes,  into  a sinus  formed  in  the  nose,  at  the 
upper  and  back  part  of  the  os  unguis  ; near  to  which 
there  are  also  some  other  small  sinuses  of  this  bone  ( b ,) 
the  greater  part  of  which  open  separately  nearer  the 
septum  narium , and  often  they  terminate  in  the  same 
common  canal  with  the  large  ones. 

In  a natural  and  sound  state,  these  cavities  are  of  TheIr  uses< 
considerable  advantage;  for  the  organ  of  smelling  be- 
ing thus  enlarged,  the  effluvia  of  odorou  s bodies  escape 
it  with  nSore  difficulty  ; and  their  impressions  being 
more  numerous,  are  therefore  stronger,  and  affect  the 
organ  more.  That  odorous  particles  may  be  applied 
to  the  membrane  of  the  simises,  is  evident  from  the 
pain  felt  in  this  part  of  the  forehead,  when  the  effluvia 
of  volatile  spirits,  or  of  strong  aromatics,  are  drawn  up 
into  the  nose  by  a quick  inspiration.— -These  and  the 
other  cavities  which  open  into  the  nose,  increase  the 

(«)  Fall  op.  Exposit.  de  ossibus,  cap.  13. 

(6)  Cowper  in  Drake’s  Anthropolog.  book.  3.  chap.  10. 
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sound  of  our  voice,  and  render  it  more  melodious,  by 
serving  as  so  many  vaults  to  resound  the  notes.  Hence 
people  labouring  under  a coryza,  or  stoppage  of  the 
nose  from  any  other  cause,  when  they  are  by  the  vul- 
gar, though  falsely,  said  to  speak  through  their  nose, 
have  such  a disagreeable  harsh  voice. — The  liquor  se- 
parated in  the  membrane  of  these  sinuses,  trickles  down 
upon  the  membrane  of  the  nose  to  keep  it  moist. 

From  the  description  of  these  sinuses,  it  is  evident, 
how  useless,  nay,  how  pernicious  it  must  be,  to  apply 
a trepan  on  this  part  of  the  skull ; for  this  instrument, 
instead  of  piercing  into  the  cavity  of  the  cranium , 
would  reach  no  further  than  the  sinuses;  or,  if  the  in- 
ner table  were  perforated,  any  extra vasated  blood  that 
happened  to  be  within  the  skull,  would  not  be  dis- 
charged outwardly,  but  would  fall  into  the  sinuses, 
there  to  stagnate,  corrupt,  and  stimulate  the  sensible 
membranes  ; from  which  also  there  would  be  such  a 
constant  flow  of  glairy  mucus,  as  would  retard,  if  not 
hinder  a cure,  and  would  make  the  sore  degenerate 
into  an  incurable  Jislula.  Besides,  as  it  would  be  al- 
most impossible  in  this  case  to  prevent  the  air,  pass- 
ing through  the  nose,  from  having  constant  access  to 
the  dura  mater , or  brain,  such  a corruption  would  be 
brought  on  these  parts,  as  would  be  attended  with 
great  danger.  Further,  in  respiration,  the  air  rush- 
ing violently  into  these  cavities  of  the  os  froniis,  and 
passing  through  the  external  orifice,  whenever  it  was 
not  well  covered  and  defended,  would  not  only  prevent 
the  closing  up  of  the  external  orifice,  but  might  other- 
wise bring  on  bad  consequences  (a). — The  membrane 
lining  these  sinuses  is  so  sensible,  that  inflammations 
of  it  must  create  violent  torture  (6)  ; and  worms,  or 
insects  crawling  there,  must  give  great  uneasiness  (c). 

. The  upper  circular  part  of  the  osjruntis,  is  joined 

(а)  Piaw,  de  Ossibus,  pars.  1.  cap.  7 — 'Palfyne  Anatom,  chir. 
traitd  4.  chap.  15.  Nouvelle  osteologie,  partie  2.jchap.  3. 

(б)  Fernel.  Patholog.  lib.  5.  cap.  7. — Saltzman  Decur.  ob- 
serv.  10. 

(c)  Fernel.  Patholog.  lib.  5.  cap.  7 Bartholin.  Epistol.  medic,, 

cent.  2.  epist.  74. — Hist,  de  l’acad.  des  sciences.  1708  & 1733. 
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to  the  ossa  parietalia,  from  one  temple  to  the  other, 
by  the  coronal  suture.  From  the  termination  of  the 
coronal  suture  to  the  external  angular  processes,  this 
bone  is  connected  to  the  sphenoid  by  the  sphenoidal 
suture.  At  the  external  cant  hi  of  the  eyes,  its  angu- 
lar processes  are  joined  by  the  transverse  suture  to 
the  ossa  malarum , to  which  it  adheres  one  third  down 
the  outside  of  the  orbits ; whence  to  the  bottom  of 
these  cavities,  and  a little  up  on  their  internal  sides, 
these  orbital*  processes  are  connected  to  the  sphenoidal 
bone  by  that  same  suture. — In  some  few  skulls,  how- 
ever, a discontinuation  of  these  two  bones  appears  at 
the  upper  part  of  the  long  slit,  near  the  bottom  of  the 
orbit. — On  the  inside  of  each  orbit,  the  orbitar  process 
is  indented  between  the  cribriform  part  of  the  ethmoid 
bone,  and  the  os  planum  and  unguis.— The  transverse 
suture  afterwards  joins  the  frontal  bone  to  the  superior 
nasal  processes  of  the  ossa  maxillaria  superiora,  and 
to  the  nasal  bones.  And,  lastly,  its  nasal  process  is 
connected  to  the  nasal  lamella  of  the  ethmoid  bone. 

The  frontal  bone  serves  to  defend  and  support  the  Uses, 
anterior  lobes  of  the  brain.  It  forms  a considerable 
part  of  the  cavities  that  contain  the  globes  of  the 
eyes,  helps  to  make  up  the  septum  narium,  organ  of 
smelling,  &c.  From  the  description  of  the  several 
parts,  the  other  uses  of  this  bone  are  evident. 

In  a ripe  child,  the  frontal  bone  is  divided  through  State  at 
the  middle ; the  superciliary  holes  are  not  formed ; Birth, 
often  a small  round  piece  of  each  orbitar  process,  be- 

thind  the  superciliary  ridge,  is  not  ossified,  and  there 
is  no  sinus  to  be  seen  within  its  substance. 

Each  of  the  two  ossa  ‘parietal^ia,*  or  bones  serv-  Parietal 
ing  as  walls  to  the  encephalon,  is  an  irregular  square  ; Bones, 
its  upper  t and  fore|  sides  being  longer  than  the  one 
behind  ||  or  below  ^[.  The  inferior  side  is  a concave 
arch ; the  middle  part  receiving  the  upper  round  part 
of  the  temporal  bone. — The  angle,  formed  by  this 
upper  side  and  the  fore  one,  is  so  extended,  as  to  have 
the  appearance  of  a process. 

* Kopi/Q'/is,  paria,  sincipitis,  verticis,  arcualia,  nervalia,  cogita- 
tionis,  rationis,  bregmatis,  medefactionis. 
t Mesial.  E.  £ Glabellar.  E.  ||  Iniad.  E.  «[  Basilad,  E* 
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The  external  surface  of  each  os  parietale  is  convex. 
Upon  it,  somewhat  below  the  middle  height  of  the 
bone,  there  is  a transverse  arched  ridge,  generally  of 
a whiter  colour  than  any  other  part  of  the  bone  ; from 
which,  in  bones  that  have  strong  prints  of  muscles, 
v,re  see  a great  many  converging  furrows,  like  so  many 
radii  drawn  from  a circumference  towards  a centre. 
From  this  ridge  of  each  bone  the  temporal  muscle 
rises;  and,  by  the  pressure  of  its  fibres,  occasions  the 
furrows  just  now  mentioned. — Below  these,  we  ob- 
serve, near  the  semicircular  edges,  a great  many  ris- 
ings and  depressions,  which  are  joined  to  like  inequa- 
lities on  the  inside  of  the  temporal  bone,  to  form  the 
squamous  suture.  The  temporal  bone  may  therefore 
serve  here  as  a buttress,  to  prevent  the  lower  side  of 
the  parietal  from  starting  outwards  when  its  upper 
part  is  pressed  or  struck  (a. ) 

Near  the  upper  side  of  these  bones,  towards  the 
hind  part,  is  a small  hole  in  each,  through  which  a 
vein  passes  from  the  teguments  of  the  head  to  the 
longitudinal  sinus.  Sometimes  I have  seen  a branch 
of  the  temporal  artery  pass  through  this  hole,  to  be 
distributed  to  the  upper  part  of  the  falx,  and  to  the 
dura  mater  at  its  sides,  where  it  had  frequent  anasto- 
moses with  the  branches  of  the  arteries  derived  from 
the  external  carotids,  which  commonly  have  the  name 
of  the  arteries  of  the  dura  mater,  and  with  the  branches 
of  the  internal  carotids,  which  serve  the  falx.  In  se*. 
veral  skulls,  one  of  the  ossa  pariclalia  has  not  this  hole  ; 
in  others,  there  are  two  in  one  bone  : and  in  some  not 
one  in  either.  Most  frequently  this  hole  is  through 
both  tables  ; at  other  times  the  external  table  only  is 
perforated. — The  knowledge  of  the  course  of  these  ves- 
sels, may  be  of  use  to  surgeons,  when  they  make  any 
incision  near  this  part  of  the  head,  lest,  if  the  vessels 
are  rashly  cut  near  the  hole,  they  shrink  within  the  sub- 
stance of  the  bone,  and  so  cause  an  obstinate  haemorrha- 
gy,  which  neither  ligatures  nor  medicines  can  stop. 

On  .the  inner  concave  surface  of  the  parietal  bones, 


(a)  Hunauld  in  Men;,  de  l’acad.  des  sciences,  1730. 
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we  see  a oreatmany  deep  furrows,  disposed  somewhat 
like  the  branches  of  trees.  The  furrows  are  largest 
and  deepest  at  the  lower  edge  of  each  os  parielale,  es- 
pecially near  its  anterior  angle,  where  sometimes  a 
full  canal  is  formed.  They  afterwards  divide  into 
small  furrows,  in  their  progress  upwards. — In  some 
skulls  a large  furrow  begins  at  the  hole  near  the  up- 
per edge,  and  divides  into  branches,  which  join  with 
those  which  come  upwards,  shewing  the  communica- 
tions of  the  upper  and  lower  vessels  of  the  dura  maler. 

— In  these  furrows  we  frequently  see  passages  into 
the  diploe  ; and  sometimes  I have  observed  canals 
going  off,  which  allowed  a small  probe  to  pass  some 
inches  into  the  bony  substance.  Some  (a)  tell  us, 
that  they  have  observed  these  canals  piercing  the 
bone  towards  the  occiput. — On  the  inside  of  the  upper 
edge  of  the  ossa  parielalia,  there  is  a large  sinuosity, 
frequently  larger  in  the  bone  of  one  side  than  of  the 
other,  where  the  upper  part  of  the  falx  is  fastened, 
and  the  superior  longitudinal  sinus  is  lodged. — Gene- 
rally part  of  the  lateral  sinuses  makes  a depression 
near  the  angle,  formed  by  the  lower  and  posterior 
sides  of  these  bones ; and  the  pits  made  by  the  pro- 
minent parts  of  the  brain  are  to  be  seen  in  no  part  of 
the  skull  more  frequent,  or  more  considerable,  than  in 
the  internal  surface  of  the  parietal  bones. 

The  ossa  parielalia  are  among  the  thinnest  bones  Substance, 
of  the  cranium  ; but  enjoy  the  general  structure  of 
twro  tables  and  diploe  most  completely,  and  are  the 
most  equal  and  smooth. 

These  bones  are  joined  at  their  fore-side  to  the  os  Connexion. 
frontis  by  the  coronal  suture  ; at  their  long  inferior 
angles,  to  the  sphenoid  bone,  by  part  of  the  suture  of 
this  name ; at  their  lower  edge,  to  the  ossa  temporum , 
by  the  squamous  suture,  and  its  posterior  additamen - 
turn  ; behind,  to  the  os  occipilis,  or  ossa  Iriquetra,  by 
the  lambdoid  suture ; and  above,  to  one  another,  by 
the  sagittal  suture. 

They  have  no  particular  uses  besides  those  men-  Uses. 

(«)  Cowper,  Anatom,  cxplic.  of  90.  tab.  fig.  2. 
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tioned  in  the  description  of  their  several  parts,  except 
■what  are  included  in  the  account  of  the  general  struc- 
ture of  the  cranium. 

In  a child  born  at  the  full  time,  none  of  the  sides 
of  this  bone  are  completed  ; and  there  never  is  a hole 
in  the  ossified  part  of  it  near  to  the  sagittal  suture. 

The  large  unossified  ligamentous  part  of  the  cra- 
nium observable  between  the  parietal  bones,  and  the 
middle  of  the  divided  os  fronlis  of  new-born  children, 
called  by  the  vulgar  the  open  of  the  head,  was  ima- 
gined by  the  ancients  to  serve  for  the  evacuation  of 
the  superfluous  moisture  of  the  brain  ; and  therefore 
they  named  it  bregma *,  or  the  fountain ; sometimes 
adding  the  epithet  pulsatilis,  or  beating,  on  account 
of  the  pulsation  of  the  brain  felt  through  this  flexible 
ligamento-cartilaginous  substance.  Hence  very  fre- 
quently the  parietal  bones  are  called  ossa  bregmalis. 

The  upper  middle  part  of  the  head  of  a child,  in  a 
natural  birth,  being  what  presents  itself  first  at  the 
os  uteri  (a),  an  accoucheur  may  reach  the  bregma 
with  his  finger,  when  the  os  uteri  is  a little  opened. 
If  the  bregma  be  stretched,  and  the  pulsation  of  the 
brain  be  felt  through  it,  the  child  is  certainly  alive  ; 
but  if  it  be  shrivelled  and  flaccid,  without  any  ob- 
servable pulsation  in  it,  there  is  some  reason  to  sus- 
pect the  child  to  be  very  weak,  or  dead.  Those  who 
practise  midwifery  should  therefore  examine  the  state 
of  the  bregma  accurately. 

All  the  bregma  is  generally  ossified  before  seven 
years  of  age.  Several  authors  (IS)  say,  they  have  ob- 
served it  unossified  in  adults  ; and  physicians,  who  or- 
der the  application  of  medicines  at  the  meeting  of  the 
coronal  and  sagittal  sutures,  seem  yet  to  think  that  a 
derivation  of  noxious  humours  from  the  encephalon  is 
more  easily  procured  at  this  part  than  any  other  of  the 
skull ; and  that  medicines  have  a greater  effect  here 
than  elsewhere,  in  the  internal  disorders  of  the  head. 

* Palpitans  vertex,  foliolum,  folium,  triangularis  lacuna. 

(a)  Burton’s  Midwifery,  § 51. — Smellie’s  Midwifery,  book  1. 
chap.  1.  § 5. 

(b)  Bartholin.  Anat.  reform.,  lib.  4.  cap.  6. — Diemerbroeck, 
Anat.  lib.  9.  cap.  6. — Kerkring.  Osteogen,  cap.  2. 
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OSSA  TEMPORUM*,  so  named,  say  authors,  Temporal 
from  the  hairs  first  becoming  grey  on  the  temples,  Bones. 

: and  thus  discovering  people’s  ages,  are  each  of  them 
; equal  and  smooth  above,  with  a very  thin  semicircu- 
lar edge;  which,  from  the  manner  of  its  connexion 
with  the  neighbouring  bones,  is  distinguished  by  the 
name  of  os  squamosum. — Behind  this,  the  upper  part  of 
the  temporal  bone  is  thicker,  and  more  unequal,  and 
is  sometimes  described  as  a distinct  part,  under  the 
name  of  pars  mammillaris  ( a ). — Towards  the  base  of 
the  skull,  the  temporal  bone  appears  very  irregular  and 
unequal ; and  this  part,  instead  of  being  broad,  and 
placed  perpendicularly,  as  the  others  are,  is  contract- 
ed into  an  oblong  very  hard  substance,  extended  ho- 
rizontally forwards  and  inwards  -j-,  which  in  its  pro- 
gress becomes  smaller,  and  is  commonly  called  os  pe- 
• trosum. 

Three  external  processes  of  each  temporal  bone  are  External 
generally  described. — The  first  placed  at  the  lower  Processes. 
' and  hind  part  of  the  bone,  from  its  resemblance  to  a 
nipple,  is  called  masloides,  or  mammillaris.  It  is  not  so- 
lid, but  within  is  composed  of  cancclli,  or  small  cells, 
which  have  a communication  with  the  large  cavity  of 
the  ear,  the  drum  ; and  therefore  sounds,  being  mul- 
tiplied in  this  vaulted  labyrinth,  are  increased,  before 
they  are  applied  to  the  immediate  organ  of  hearing. 

Into  the  mastoid  process,  the  sternomastoideus  mus- 
cle is  inserted  ; and  to  its  back  part,  where  the  sur- 
face is  rough,  the  irachelomastoideus,  and  part  of  the 
splenius  are  fixed. — About  an  inch  farther  forward, 
the  second  process  begins  to  rise  out  from  the  bone  ; 
and  having  its  origin  continued  obliquely  downwards 
and  forwards  for  some  way,  it  becomes  smaller,  and 
is  stretched  forwards  to  join  with  the  os  males  ; they 
together  forming  the  bony  jugum,  under  which  the 
temporal  muscle  passes.  Hence  this  process  has  been 

* K^or»<p&iv,  ko^uv,  K«gguy,  Xivi$ou$>j,  <rt>\vei$b,  XiS-asih,  tem- 
poralia,  lapidosa,  mendosa,  dura,  arcualia,  tymparum,  armalia, 
saxea,  parietalia. 

(a)  Albin.  de  ossib.  § 26.  + Mesiad,  E, 
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named  zygomatic  *.  Its  upper  edge  has  the  strong 
aponeurosis  of  the  temporal  muscle  fixed  into  it ; and  its 
lower  part  gives  rise  to  a share  of  the  masseter. — The 
fore-part  of  the  base  of  this  process  is  an  oblong  tu- 
bercle, which  in  a recent  subject  is  covered  with  a 
smooth  polished  cartilage,  continued  from  that  which 
lines  the  cavity  immediately  behind  this  tubercle — 
from  the  under  craggy  part  of  the  os  temporum,  the  third 
process  stands  out  obliquely  forwards.  The  shape  of 
it  is  generally  said  to  resemble  the  ancient  stylus  scrip - 
torius  ; and  therefore  it  is  called  the  styloid  process  t. 
Some  authors  ( a ) however  contend,  that  it  ought  to 
be  named  sleloid , from  its  being  more  like  to  a pillar. 
Several  muscles  have  their  origin  from  this  process, 
and  borrow  one  half  of  their  name  from  it ; as  stylo- 
glossus, stylo-hyoideus,  stylo-pharyngeus  ; to  it  a liga- 
ment of  the  os  hyoides  is  sometimes  fixed  ; and  another 
is  extended  from  it  to  the  inside  of  the  angle  of  the  low. 
er  jaw.  This  process  is  often  even  in  adults  not  en- 
tirely ossified,  but  is  ligamentous  at  its  root,  and  some- 
times is  composed  of  two  or  three  distinct  pieces. — 
Round  the  foot  of  it,  especially  at  the  fore-part,  there 
is  a remarkable  rising  of  the  os  pelrosiim,  which  some 
have  esteemed  a process  ; and  from  the  appearance  it 
makes  with  the  styliform,  have  named  it  vaginalis. — 
Others  again  have,  under  the  name  of  auditory  process, 
reckoned  among  the  external  processes  that  semicir- 
cular ridge,  which,  running  between  the  root  of  the 
mastoid  and  zygomatic  processes,  forms  the  under-part 
of  the  external  meatus  auditorius. 

The  sinuosities  or  depressions  on  the  external  sur- 
face of  each  os  temporum  are  these  : — A long  fossa  at 
the  inner  and  back  part  of  the  root  of  the  mamillary 
process,  where  the  posterior  head  of  the  digastric  * 
muscle  has  its  origin.— -Immediately  before  the  root 


* K xyxgas,  paris,  ansae  ossium  temporum,  ossa  arcualia,  paria, 
jugalia,  conjugalia. 

•J*  Ygccitpoidn,  fZiXovu'Sy,  vrXti zrgov , os  calaminum,  sagittale,  cla- 
vale,  acuale,  calcar  capitis. 

(a)  Galen,  de  usu  part.  lib.  2.  cap.  4.— Fallop.  Observ.  anatom. 
$ Biventer  maxillae.  Alb.  E. 
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■ At*  the  zygomatic  process,  a considerable  hollow  is  left, 
or  lodging  the  crolaphite  * muscle. — Between  the  zy- 
mnatic,  auditory,  and  vaginal  processes,  a large  cavi- 
y is  formed  ; through  the  middle  of  which,  from  top 
o bottom,  a fissure  is  observable,  into  which  part  of 
he  ligament  that  secures  the  articulation  of  the  lower 
aw  with  this  bone  is  fixed.  The  fore-part  of  the  ca- 
ity  being  lined  with  the  same  cartilage  which  covers 
he  tubercle  before  it,  receives  the  condyle  of  the  jaw  ; 
nd  in  the  back-part  a small  share  of  the  parotid  gland 
nd  a cellular  fatty  substance,  are  lodged. — At  the 
inside  of  the  root  of  the  styloid  apophyse,  there  is  a 
himble-like  cavity,  where  the  beginning  of  the  inter- 
al  jugular  vein,  or  end  of  the  lateral  sinus  is  lodg- 
d. — And  as  the  sinuses  of  the  two  sides  are  frequently 
f unequal  size  ; so  one  of  these  cavities  is  as  often 
arger  than  the  other  («). — Round  the  external  ?ncalns 
udilorius,  several  sinuosities  are  formed  for  receiving 
he  cartilages  and  ligaments  of  the  ear,  and  for  their 
rm  adhesion. 

The  holes  that  commonly  appear  on  the  outside  of  Foramina* 
ach  of  these  bones,  and  are  proper  to  each  of  them, 
re  five. — The  Jirst,  situated  between  the  zygomatic 
and  mastoid  processes,  is  the  orifice  of  a large  funnel- 
ike  canal,  which  leads  to  the  organ  of  hearing,  and 
(therefore  is  called  meatus  auditorius  exlernus  t. — The 
second  gives  passage  to  the  porlio  dura  of  the  seventh 
pair  of  nerves,  and  from  its  situation  between  the  mas- 
toid  and  styloid  processes,  is  caWod  foramen  stylo-mas - 
loideum  J.  Some  way  before,  and  to  the  inside  ||  of  the 
styloid  process,  is  the  third  hole  ; the  canal  from  which 
runs  first  upwards,  then  forwards,  and  receives  into  it 
the  internal  carotid  artery,  and  the  beginning  of  the 
intercostal  nerve  ; where  this  canal  is  about  to  make 
the  turn  forwards,  one  or  sometimes  two  very  small 
holes  go  off  towards  the  cavity  of  the  ear  called  tym - 
pamim  : through  these  Valsalva  (6)  affirms  the  pro- 

* Temporal  muscle.  E. 

(«)  Hunauld.  in  Mem.  de  I’acad.  des  sciences,  1730. 

+ TLogos  rx;  uxo'/i;,  oxy!  ruv  ur wv,  fenestra  aurium. 

+ Aqdacduetus  Fallopii.  ||  Mesiad.  E. 

(l>)  De  aure  humana,  cap.  2.  § 22.  et.  tab.  7.  fig.  1, 
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per  artery  or  arteries  of  that  cavity  are  sent. — On  the 
anterior  edge  of  this  bone,  near  the  former,  a fourth 
hole  is  observable,  being  the  orifice  of  a canal  which 
runs  outwards  and  backwards,  in  a horizontal  direc- 
tion, till  it  terminates  in  the  tympanum.  This  in  the 
recent  subject,  is  continued  forward  and  inward,  from 
the  parts  which  I mentioned  just  now  as  its  orifice  in 
the  skeleton,  to  the  side  of  the  nostrils  ; being  partly 
cat  tilaginous,  and  partly  ligamentous.  The  whole  ca- 
nal is  named,  Iter  a palato  ad  aurem , or  Eustachian 
tube. — On  the  external  side  of  the  bony  part  of  this 
canal,  and  above  the  chink  in  the  cavity  that  receives 
the  condyle  of  the  lower  jaw,  is  the  course  of  the  little 
nerve  said  commonly  to  be  reflected  from  the  lingual 
branch  of  the  fifth  pair,  till  it  enters  the  tympanum, 
to  run  across  this  cavity,  and  to  have  the  name  of 
chorda  iympani. — The  fifth  hole  is  very  uncertain, 
appearing  sometimes  behind  the  mastoid  process ; 
sometimes  it  is  common  to  the  temporal  and  occipital 
bones ; and  in  several  skulls  there  is  no  such  hole. 
The  use  of  it,  when  found,  is  for  the  transmission  of 
a vein  from  the  external  teguments  to  the  lateral  sinus : 
But,  in  some  subjects,  a branch  of  the  occipital  artery 
passes  through  this  hole,  to  serve  the  back-part  of  the 
dura  mater  ; in  others,  I have  seen  two  or  three  such 
holes : But  they  are  oftener  wanting  than  found. 
And  we  may,  once  for  all,  in  general,  remark,  that  the 
largeness,  number,  situation,  and  existence  of  all  such 
holes,  that  for  the  most  part  allow  only  a passage  for 
veins  from  without  to  the  internal  receptacles,  are 
very  uncertain. 

The  internal  surface  of  the  ossa  iemporum  is  un- 
equal ; the  upper  circular  edge  of  the  squamous  part 
having  numerous  small  ridges  and  furrows  for  its  con- 
junction with  the  parietal  bones;  and  the  rest  of  it 
is  irregularly  marked  with  the  convolutions  of  the 
middle  part  of  the  brain,  and  with  furrows  made  by 
the  branches  of  the  arteries  of  the  dura  mater. 

From  the  under. part  of  this  internal  surface,  a larg- 
er transverse  hard  craggy  protuberance  runs  horizon- 
tally inwards  and  forwards,  with  a sharp  edge  above, 
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rul  two  flat  sides,  one  facing  obliquely  forwards  and 
utwards  *,  and  the  other  as  much  backwards  and  in- 
ards  +.  To  the  ridge  between  these  two  sides,  the 
arge  lateral  process  of  the  dura  mater  is  fixed. 

Sometimes  a small  bone  resembling  a sesamoid, 
s found  between  the  small  end  of  this  petrous  pro- 
ess  and  the  sphenoid  bone  («). 

Towards  the  back- part  of  the  inside  of  the  os  tem - 
portim,  a large  deep  fossa  is  conspicuous,  where  the 
lateral  sinus  lies;  and  frequently  on  the  top  of  the 
petrous  ridge,  a furrow  may  be  observed,  where  a 
small  sinus  is  situated. 

The  internal  proper  foramina  of  each  of  these  bones  Foramina . 
are,  first,  the  internal  meatus  auditorius  in  the  poste- 
rior plain  side  of  the  petrous  process.  This  hole  soon 
divides  into  two  ; one  of  which  is  the  beginning  of 
the  aquceduct  of  Fallopius  ; the  other  ends  in  several 
very  small  canals  {If,  that  allow  a passage  to  the 
branches  of  the  portio  mollis  of  the  seventh  pair  of 
nerves,  into  the  vestibule  and  cochlea.  Through  it  al- 
so an  artery  is  sent,  to  be  distributed  to  the  organ  of 
hearing. — The  second  hole,  which  is  on  the  anterior 
plain  side  of  the  craggy  process,  gives  passage  to  a 
reflected  branch  of  the  second  branch  of  the  fifth  pair 
of  nerves,  which  joins  the  portio  dura  of  the  auditory 
nerve,  while  it  is  in  the  aquceduct  (c),  small  branches 
of  blood  vesels  accompanying  the  nerves  or  passing 
through  smaller  holes  near  this  one. — Trite  passage  of 
the  cutaneous  vein  into  the  lateral  sinus,  or  of  a branch 
of  the  occipital  artery,  is  seen  about  the  middle  of  the 
large  fossa  for  that  sinus  ; and  the  orifice  of  the  canal 
of  the  carotid  artery  is  evident  at  the  under  part  of 
the  point  of  the  jjelrous  process. 

Besides  these  proper  holes  of  the  temporal  bones 
which  appear  on  their  external  and  internal  surfaces. 


* Glabellad  and  laterad.  E.  -f  Iniad  and  mesiad.  E. 

{a)  Itiolan.  Comment,  de  ossib.  cap.  32 Winslow,  Exposi- 

tion anatomique  du  corps  liumain,  trait,  des  os  sees.  § 26G. 

(J)  Valsalv.  De  aure  humana,  cap.  3.  §.  11. 

(c)  Valsalv.  De  aure,  sap.  3.  § 10. 
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there  are  two  others  in  each  side  that  are  common  to 
this  bone  and  to  the  occipital  and  sphenoidal  bones ; 
, which  shall  be  mentioned  afterwards  in  the  description 

of  these  bones. 

The  upper  round  part  of  the  squamous  bones  is  thin, 
but  equal ; while  the  low  petrous  part  is  thick  and 
strong,  but  irregular  and  unequal,  having  the  distinc- 
tion of  tables  and  diploe  confounded,  with  several  cavi- 
ties, processes,  and  bones  within  its  substance,  which 
are  parts  of  the  organ  of  hearing.  That  a clear  idea 
may  be  had  of  this  beautiful,  but  intricate  organ,  ana- 
tomists generally  choose  to  demonstrate  all  its  parts 
together.  I think  the  method  good ; and  therefore, 
since  it  would  be  improper  to  insert  a complete  trea- 
tise on  the  ear  here,  shall  omit  the  description  of  theparts 
contained  within  the  os  petrosum  of  the  skeleton  (a). 
Connexion.  The  temporal  bones  are  joined  above  to  the  parietal 
bones  by  the  squamous  sutures,  and  their  posterior 
additamenta  ; before,  to  the  sphenoid  bone  by  the  su- 
ture of  that  name ; to  the  cheek-bones  by  the  zygoma - 
tic  sutures  ; behind,  to  the  occipital  bone,  by  the  lamb- 
do?  d suture  and  its  additamenta  ; and  they  are  articulat- 
ed with  the  lower  jaw  in  the  manner  which  shall  be 
described  when  this  bone  is  examined. 

Uses.  The  purposes  which  these  two  bones  serve,  are 

easily  collected,  from  the  general  use  of  the  cranium, 
and  from  what  has  been  said  in  the  description  of  their 
several  parts. 

State  at  In  an  infant,  a small  fissure  is  to  be  observed  be- 

Eirth.  tween  the  thin  upper  part,  and  the  lower  craggy  part 
of  each  of  these  bones ; which  points  out  the  recent 
union  of  these  parts. — Neither  mastoid  nor  styloid  pro- 
cesses are  yet  to  be  seen. — Instead  of  a bony  funnel- 
like  external  meatus  auditorius,  there  is  only  a smooth 
bony  ring,  within  which  the  membrane  of  the  drum 
is  fastened. — At  the  entry  of  the  Eustachian  tube,  the 
side  of  the  tympanum  is  not  completed. — A little  more 
outward  than  the  internal  auditory  canal,  there  is  a 
deep  pit,  over  the  upper  part  of  whose  orifice  the  in- 
to) See  Albini  Annotat.  Academ.  vol.  1.  JE. 
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terior, semicircular  canal  of  the  ear  is  stretched;  and 
some  way  below  this,  the  posterior  semicircular  canal 
also  appears  manifestly.  .... 

Os  Occipitis*,  so  called  from  its  situation,  is  con-  Occipital 
vex  on  the  outside,  and  concave  internally.  Its  figure  Bone, 
is  an  irrregular  square,  or  rather  rhomboid ; of  which 
the  angle  above  is  generally  a little  rounded  ; the  two 
lateral  angles  are  more  finished,  but  obtuse ; and  the 
lower  is  stretched  forward  in  form  of  a wedge,  and 
thence  is  called  by  some  the  cuneiform  process. — If 
one  would,  however,  be  very  nice  in  observing  the 
several  turns  which  the  edges  of  the  os  occipilis  make, 
five  or  seven  sides  and  as  many  angles  of  this  bone 
might  be  described. 

The  external  surface  is  convex,  except  at  the  cunei-  External 
form  apophyse,  where  it  is  flatted.  At  the  base  of  this  Surface, 
triangular  process,  on  each  side  of  the  great  hole,  but 
more  advanced  forwards  than  the  middle  of  it,  appear 
the  large  oblong  protuberances,  named  the  condyles , 
to  serve  for  the  articulation  of  this  bone  with  the  first 
vertebra  of  the  neck.  The  smooth  surface  of  each  of  Condyles, 
these  condyloid  processes  is  longest  from  behind  for- 
wards, where,  by  their  oblique  situation,  they  come 
much  nearer  to  each  other  than  they  are  at  their  back 
part.  Their  inner  + sides  are  lower  than  the  external 
by  which  they  are  prevented  from  sliding  to  either 
side  out  of  the  cavities  of  the  first  vertebra,  (a).  In 
some  subjects  each  of  these  plain  smooth  surfaces  seems 
to  be  divided  by  a small  rising  in  its  middle  ; and  the 
lower  edge  of  each  condyle,  next  the  great  foramen, 
is  discontinued  about  the  middle,  by  an  intervening 
notch ; whence  some  (6)  allege  that  each  of  these 
apophyses  is  made  up  of  two  protuberances. — Round 
their  root  a small  depression  and  spongy  roughness  are 
observable,  where  the  ligaments  for  surrounding  and 
securing  their  articulations  adhere. — Though  the  mo- 
tion of  the  head  is  performed  on  the  condyles,  yet  the 


* I v/«»,  basilare,  proTas,  memoriae,  pixidis,  fibrosum,  nervosum, 
lambde.  -|-  Mesial.  E.  + Lateral.  E. 

(а)  Galen,  de  usu  part.  lib.  1 2.  cap.  7. 

(б)  Diemerbroeck,  Anat.  lib.  9.  cap.  6. 
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centre  of  gravity  of  that  globe  does  not  fall  between 
them,  but  is  a good  way  further  forward  ; from  which  > 
mechanism  it  is  evident  that  the  muscles  which  pull 
the  head  back,  must  be  in  a constant  state  of  contrac- 
tion ; which  is  stronger  than  the  natural  contraction 
of  the  proper  flexors,  else  the  head  would  always  fall 
forwards,  as  it  does  when  a man  is  asleep,  or  labours 
under  a palsy,  as  well  as  in  infants,  where  the  weight 
of  the  head  far  exceeds  the  proportional  strength  of 
these  muscles.  This  seeming  disadvantageous  situa- 
tion of  the  condyles  is  however  of  good  use  to  us,  by 
allowing  sufficient  space  for  the  cavities  of  the  mouth 
and  fauces,  and  for  lodging  a sufficient  number  of 
muscles,  which  commonly  serve  for  other  uses ; but 
may  at  pleasure  be  directed  to  act  on  the  head,  and 
then  have  an  advantageous  lever  to  act  with,  so  as  to 
be  able  to  sustain  a considerable  weight  appended,  or 
other  force  applied,  to  pull  the  head  back. 

Depres-  Somewhat  more  externally  * than  the  condyles,  there 
sions  and  js  a small  rising  and  semilunated  hollow  in  each  side. 
Ridges.  which  make  part  of  the  holes,  common  to  the  occipital 
and  petrous  bones. — Immediately  behind  this,  on  each 
side,  a scabrous  ridge  is  extended  from  the  middle  of 
the  condyle,  towards  the  root  of  the  mastoid  process. 
Into  this  ridge  the  musculus  lateralis  t commonly  as- 
Arches.  cribed  to  Fallopius,  is  inserted. — About  the  middle  of 
the  external  convex  surface,  a large  arch  runs  cross  the 
bone  ; from  the  upper  lateral  parts  of  which  the  occi- 
pital muscles  have  their  rise ; to  its  middle  the  trape- 
zii  are  attached  ; and  half  way  between  this  and  the 
great  hole,  a lesser  arch  is  extended. — In  the  hollows 
between  the  middle  of  these  arches  the  complexi  are 
inserted ; and  in  the  depressions  more  external  and 
further  forward  than  these,  the  splenii  are  inserted. — 
Between  the  middle  of  the  lesser  arch  and  the  great 
hole,  the  little  hollow  marks  of  the  recti  minores%  ap- 
pear ; and  on  each  side  of*  these  the  fleshly  inser- 
tions of  the  obliqui  superiores  and  recti  majores  § 

* Laterad.  E.  *j-  Rectus  capitis  lateralis,  Alb.  E. 

$ Recti  capitis  postiei  minores.  Alb.  E. 

§ Recti  capitis  postiei  majores.  Alb.  E. 
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make  depressions. — Through  the  middle  of  the  two 
arches  a small  sharp  spine  is  placed,  which  serves  a3 
some  sort  of  partition  between  the  muscles  of  differ- 
ent sides,  or  rather  is  owing  to  the  action  of  the  mus- 
cles depressing  the  bone  on  each  side  of  it,  while  this 
part  is  free  from  their  compression.  These  prints  of 
the  muscles  on  this  bone  are  very  strong  and  plain  in 
some  subjects,  but  are  not  so  distinct  in  others. — All 
round  the  great  foramen  the  edges  are  unequal,  for 
the  firmer  adhesion  of  the  strong  circular  ligament 
which  goes  thence  to  the  first  vertebra — One  end  of 
each  lateral  or  moderator  ligament  of  the  head,  is  fixed 
to  a rough  surface  at  the  fore-part  of  each  condyle, 
and  the  perpendicular  one  is  connected  to  a rough  part 
of  the  edge  of  the  great  hole  between  the  two  condyles. 
— Immediately  before  the  condyles,  two  little  depres- 
sions are  made  in  the  external  surface  of  the  cuneiform 
process,  for  the  insertion  of  the  recti  anteriores  minores * 
muscles,  which  are  unjustly  ascribed  to  Cotvper : and 
still  further  forward,  near  the  sphenoid  bone,  are  tw'o 
other  such  depressions,  for  the  reception  of  the  recti 
anteriores  majores  t. — When  we  consider  the  size  of 
the  prints  of  muscles  on  the  occipital  bone,  before  and 
behind  its  condyles,  and  at  the  same  time,  compare 
their  distances  from  these  centres  of  motion  of  the 
head,  we  must  see  how  much  stronger  the  muscles  are 
which  pull  the  head  backwards,  than  those  are  which 
bend  it  forward  ; and  how  much  greater  force  the  for- 
mer acquire  by  the  long  lever  they  act  with,  than  the 
latter  which  are  inserted  so  near  the  condyles.  This 
great  force  in  the  extensor  muscles  is  altogether  ne- 
cessary, that  they  might  not  only  keep  the  head  from 
falling  forward  in  an  erect  posture,  but  that  they  might 
support  it  when  we  bow  forward  in  the  most  necessa- 
ry offices  of  social  life,  when  the  weight  of  the  head 
comes  to  act  at  right  angles  on  the  vertebrae  of  the 
neck,  and  obtains  a long  lever  to  act  with. 

On  the  inner  surface  of  the  os  occipitis  we  see  two 

■ Recti  capitis  interni  minQres.  Alb.  JE.  . 

t Recti  capitis  interni  majores.  Alb.  E. 
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ridges  ; one  standing  perpendicular,  the  other  running 
horizontally  across  the  first.  The  upper  part  of  the 
perpendicular  limb  of  the  cross,  to  which  the  falx  is 
fixed,  is  hollowed  in  the  middle,  or  often  on  one  side, 
for  the  reception  of  the  superior  longitudinal  sinus , and 
the  lower  part  of  it  has  the  small  or  third  process  of 
the  dura  mater  fastened  to  it,  and  is  sometimes  hol- 
lowed by  the  occipital  sinus.  Each  side  of  the  hori- 
zontal limb  is  made  hollow  by  the  lateral  sinuses  in- 
closed in  the  transverse  process  of  the  dura  mater  ; the 
fossa  in  the  right  side  being  generally  a continuation 
of  the  one  made  by  the  longitudinal  sinus  in  the  per- 
pendicular limb,  and  therefore  is  larger  than  the  left 
one  (a). — Round  the  middle  of  the  cross  there  are  four 
large  depressions  separated  by  its  limbs  ; the  two  up- 
per being  formed  by  the  back  part  of  the  brain,  and 
the  two  lower  by  the  cerebellum. — Farther  forward 
than  the  last  mentioned  depressions,  is  the  lower  part 
of  the  f ossa  for  the  lateral  sinus  on  each  side. — The 
inner  surface  of  the  cuneiform  apophyse  is  made  con- 
cave for  the  reception  of  the  medulla  oblongata,  and  of 
the  basilar  artery. — A furrow  is  made  on  each  side, 
near  the  edges  of  this  process,  by  a sinus  of  the  dura 
mater , which  empties  itself  into  the  lateral  sinus  (6.) 

The  holes  of  this  bone  are  commonly  five  proper, 
and  two  common  to  it  and  to  the  temporal  bones — 
The  first  of  the  proper  holes,  called  foramen  magnum * 
from  its  size,  is  immediately  behind  the  wedge-like 
process,  and  allows  a passage  to  the  medulla  oblongata, 
nervi  accessorU,  the  vertebral  arteries,  and  sometimes 

to  the  vertebral  veins At  each  side  of  this  great  hole, 

near  its  fore-part,  and  immediately  above  the  condyles, 
we  always  find  a hole,  sometimes  two,  which  soon 
unite  again  into  one  that  opens  externally  ; through 
these  the  ninth  pair  of  nerves  go  out  of  the  skull. — 
The  fourth  and  fifth  holes  pierce  from  behind  the  con- 
dyle of  each  side  into  th efossce  of  the  lateral  sinuses ; 
they  serve  for  the  passage  of  the  cervical  veins  to  these 


(a)  Movgagn.  Advers.  anat.  6.  animad.  1. 

(b)  Albin.  de  ossib.  § 65.  * Rachitidis,  Medulla:  spinalis. 
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sinuses.  Often  one  of  these  holes  is  wanting,  some- 
times both,  when  the  veins  pass  through  the  great 

! foramen. — Besides  these  five,  we  frequently  meet  with 
other  holes  near  the  edges  of  this  bone,  for  the  trans- 
mission of  veins ; but  their  number  and  diameter  are 
very  uncertain.  The  two  common  foramina  are  the 
large  irregular  holes,  one  on  each  side,  between  the 
sides  of  the  cuneiform  process,  and  the  edges  of  the 
petrous  bones.  In  a recent  subject,  a strong  membrane 
runs  across  from  one  side  to  the  other  of  each  of  these 
holes ; in  some  heads  I have  seen  this  membrane  os- 
sified, or  a bony  partition  dividing  each  hole  ; and,  in 
the  greater  number  of  adult  skulls,  there  is  a small 
sharp-pointed  process  stands  out  from  the  os  petrosum , 
and  a more  obtuse  rising  in  the  occipital  bone,  between 
which  the  partition  is  stretched.  Behind  this  partition 
where  the  largest  space  is  left,  the  lateral  sinus  has  its 
passage ; and  before  it  the  eighth  pair  of  nerves  and 
accessorius  make  their  exit  out  of  the  skull ; and  some 
authors  say,  an  artery  passes  through  this  hole,  to  be 
bestowed  on  the  dura  mater. 

The  occipital  bone  is  among  the  thickest  of  the  era - Substance. 

!\nium,  though  unequally  so ; for  it  is  stronger  above, 
where  it  has  no  other  defence  than  the  common  tegu- 
ments, than  it  is  below,  where,  being  pressed  by  the 
lobes  of  the  brain  and  cerebellum  on  one  side,  and  by 
the  action  of  the  muscles  on  the  other,  it  is  so  very 
f thin,  as  in  many  skulls  to  be  diaphanous:  But  then 
I these  muscles  ward  off  injuries,  and  the  ridges  and 
r spines,  which  are  frequent  here,  make  it  sufficiently 
( strong  to  resist  ordinary  forces.  The  tables  and  diplo'e 
are  tolerably  distinct  in  this  bone,  except  where  it  is 
If  so  thin  as  to  become  diaphanous. 

The  occipital  bone  is  joined  above  to  the  ossa  pa*  Connexion. 
II rielalia  and  triquelra  when  present,  by  the  lambdoid 
O suture ; — laterally  to  the  temporal  bones,  by  the  ad* 
ditamenta  of  the  lambdoid  suture  ; — below  to  the  sp/ie- 
I noid  bone,  by  the  end  of  its  cuneiform  process,  in  the 
" same  way  that  epiphyses  and  their  bones  are  joined  : 

For  in  children  a ligamentous  cartilage  is  interposed 
between  the  occipital  and  sphenoid  bones,  which  gra- 
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dually  turns  thinner,  as  each  of  the  bones  advances, 
till  their  fibres  at  last  run  into  each  other;  and,  about 
sixteen  or  eighteen  years  of  age,  the  union  of  these 
two  bones  becomes  so  intimate,  that  a separation  can- 
not be  made  without  violence The  os  occipitis  is 

joined  by  a double  articulation  to  the  first  vertebra  of 
the  neck,  each  condyle  being  received  into  a superior 
oblique  process  of  that  vertebra.  What  motion  is  al- 
lowed here,  we  shall  consider  afterwards,  where  the 
vertebrae  are  described. 

The  uses  of  this  bone  appear  from  the  preceding  de- 
scription, and  therefore  need  not  be  repeated. 

An  infant  born  at  the  full  time,  has  this  bone  di- 
vided, by  unossified  cartilages,  into  four  parts. — The 
first  of  these  is  larger  than  the  other  three,  is  of  a tri- 
angular shape,  and  constitutes  all  the  part  of  the  bone 
above  the  great  foramen.  Generally  fissures  appear 
in  the  upper  part  and  sides  of  this  triangular  bone, 
■when  all  the  cartilage  is  separated  by  maceration; 
and  sometimes  little  distinct  bones  are  seen  towards 
the  edges  of  it. — The  second  and  third  pieces  of  this 
bone  are  exactly  alike,  and  situated  on  each  side  of 
the  great  foramen  ; from  which  very  nearly  the  whole 
condyles  are  produced ; and  they  are  extended  for- 
wards almost  to  the  fore-part  of  the  hole  for  the  ninth 

pair  of  nerves The  fourth  piece  is  the  cuneiform 

process,  which  forms  a small  share  of  the  great  hole, 
and  of  those  for  the  ninth  pair  of  nerves,  and  of  the 
condyles  ; and  betwixt  it  and  the  sphenoid  bone  a car- 
tilage is  interposed. 

Of  the  eight  bones  which  belong  to  the  cranium, 
there  are  only  two  which  are  not  yet  described,  viz. 
the  ethmoid  and  sphenoid.  These  we  already  mention- 
ed, in  complaisance  to  the  generality  of  writers  on  this 
subject,  as  bones  common  to  the  cranium  and  face, 
because  they  enter  into  the  composition  of  both : but 
the  same  reason  might  equally  be  used  for  calling  the 
frontal  bone  a common  one  too.  I shall,  however,  pass 
by  any  idle  dispute  about  the  propriety  of  ranging 
them,  and  proceed  to  examine  the  structure  of  the 
bones  themselves. 
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Os  Etiimoides*,  or  the  sieve-like  bone,  has  got  its  Ethmoid 
name  from  the  great  number  of  small  holes  with  which  bone, 
that  part  of  it  first  taken  notice  of  is  pierced  When 
this  bone  is  entire,  the  figure  of  it  is  not  easily  describ- 
ed ; but,  by  a detail  of  its  several  parts,  some  idea 
may  be  afforded  of  the  whole;  and  therefore  I shall 
distinguish  it  into  the  cribriform  lamella  with  its  pro- 
cess, the  nasal  lamella,  cellulce,  and  ossa  spongiosa. 

The  thin  horizontal  lamella,  is  all  (except  its  back-  Cribriform 
part)  pierced  obliquely  by  a great  number  of  small  Hate, 
holes,  through  which  the  filaments  of  the  olfactory 
nerves  pass.  In  a recent  subject,  these  holes  are  so 
closely  lined  by  the  dura  mater,  that  they  are  much 
less  conspicuous  than  in  the  skeleton. — From  the  mid-  CristaGalli. 
die  of  the  internalf  side  of  this  place,  a thick  process 
rises  upwards,  and,  being  highest  at  the  fore- part, 
gradually  becomes  lower,  as  it  is  extended  backwards. 

From  some  resemblance  which  this  process  was  ima- 
gined to  have  to  a cock’s  comb,  it  has  been  called  cris- 
ta gallif  Th e falx  is  connected  to  its  ridge,  and  to 
the  unperforated  part  of  the  cribriform  plate. — When 
the  crista  is  broken,  its  base  is  sometimes  found  to  be 
hollow,  with  its  cavity  opening  into  the  nose  (a).— 
Immediately  before  the  highest  part  of  this  process,  is 
the  blind  hole  of  the  frontal  bone,  which,  as  was  for- 
merly remarked,  is  often  in  a good  measure  formed  by 
a notch  in  the  fore-part  of  the  root  of  the  crista. 

From  the  middle  of  the  outer  surface  of  the  cribri-  Nasal 
rorm  lamella,  a thin  solid  plate  is  extended  downwards  Plate, 
and  forwards,  having  the  same  common  base  with  the 
crista  galli.  Generally  it  is  not  exactly  perpendicu- 
lar, but  is  inclined  to  one  side  or  other,  and  therefore 
divides  the  cavity  of  the  nose  unequally.  Its  inclina- 
tion to  one  side,  and  flexure  in  the  middle,  is  some- 
times so  great,  that  it  fills  up  a large  share  of  one  of 
the  nostrils,  and  has  been  mistaken  for  a polypus  there. 

— It  is  thin  at  its  rise,  and  still  rather  thinner  in  its 
middle;  yet  afterwards,  towards  its  lower  edge,  it 

* Cribriforme,  awy/m^rii,  spongiforme,  cristatum. 

+ Coronal.  E.  $ Verruca  predura,  septum  ossis  spongiosi. 

(a)  Pdlfyn,  Anat.  cliir.  tr.  4.  chap.  15. 
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becomes  thicker,  that  its  conjunction  with  the  bones 
and  middle  cartilage  of  the  nose  might  be  firmer. 
Cettube.  At  a litle  distance  from  each  side  of  this  external 
process,  a cellular  and  spongy  bony  substance  depends 
from  the  cribriform  plate.  The  number  and  figure  of 
the  cells  in  this  irregular  process  of  each  side,  are  very 
uncertain,  and  not  to  be  represented  in  words  ; only 
the  cells  open  into  each  other,  and  into  the  cavity  of 
the  nose.  The  uppermost,  which  are  below  the  aper- 
ture of  the  frontal  sinuses,  are  formed  like  funnels.— 
&K.iu  Plana.  The  outer  surface  of  these  cells  is  smooth  and  plain, 
where  this  bone  assists  in  composing  the  orbit ; at 
which  place,  on  each  side,  it  has  got  the  name  of  os 
planum  ; on  the  upper  edge  of  which,  a small  notch 
or  two  may  sometimes  be  observed,  which  go  to  the 
formation  of  the  internal  orbital-  holes ; as  was  re-  ; 
marked  in  the  description  of  the  frontal  bone. 

Superior  Below  the  cells  of  each  side,  a thin  plate  is  extended 
■Spongy  inwards,  and  then  bending  down,  it  becomes  thick 

Boiies.  anf|  a spongy  texture. — This  spongy  part  is  trian- 
gular, with  a straight  upper  edge  placed  horizontally, 
an  anterior  one  slanting  from  above,  downwards  and 
forwards,  and  with  a pendulous  convex  one  below. — 
The  upper  and  lower  edges  terminate  in  a sharp  point 
behind. — The  side  of  this  pendulous  spongy  part  next 
to  the  septum  naritnn  is  convex,  and  its  external  side 
is  concave. — These  two  processes  of  the  ethmoid  bone 
have  got  the  name  of  ossa  spongiosa,  or  turbinata  su- 
perior a,  from  their  substance,  figure,  and  situation. 
Connexion  All  the  prominences,  cavities,  and  meanders  of  this 
° i ’ ethmoid  bone,  are  covered  with  a continuation  of  the 
membrane  of  the  nostrils,  in  a recent  subject— Its 
horizontal  cribriform  plate  is  lodged  between  the  or- 
bitar  processes  of  th e frontal  bone,  to  which  it  is  join- 
ed by  the  ethmoid  suture,  except  at  the  back-part, 
where  it  is  connected  with  the  cuneiform  bone,  by  a 
suture  common  to  both  these  bones,  though  it  is  ge- 
nerally esteemed  part  of  the  sphenoidal. — Where  the 
ossa  plana  are  contiguous  to  the  frontal  bone  within 
the  orbit,  their  conjunction  is  reckoned  part  ot  the 
transverse  suture. — Farther  forward  than  the  ossa 
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!'  plana,  the  cells  are  covered  by  the  ossa  unguis,  which 
a are  not  only  contiguous  to  these  cells,  but  cannot  be 
separated  from  them,  without  breaking  the  bony sub- 
• stance  ; and  therefore,  in  justice,  those  bones  ought 
to  be  demonstrated  as  part  of  the  ethmoid  bone. — Be- 
low the  ossa  unguis  and  plana,  these  cells  and  ossa 
- spongiosa  are  overlapped  by  the  maxillary  bones. — 

The  cellular  part  of  each  palate  bone  is  contiguous  to 
I each  os  planum  and  cells  backwards. — The  lower  edge 
I of  the  nasal  perpendicular  plate  is  received  into  the 
i furrow  of  the  vomer. — Its  posterior  edge  is  joined  to 
i the  fore-part  of  the  processus  azygos  of  the  sphenoid 
i bone.-— Its  upper  edge  joins  the  nasal  process  of  the 
: frontal  and  nasal  bones,  and  its  anterior  one  is  con- 
nected to  the  middle  cartilage  of  the  nose. 

From  all  which,  the  uses  of  this  bone  are  evident,  Uses. 
i viz.  to  sustain  the  anterior  lobes  of  the  brain  ; to  give 
passage  to  the  olfactory  nerves,  and  attachment  to  the 
falx  ; to  enlarge  the  organ  of  smelling,  by  allowing 
the  membrane  of  the  nose  a great  extent;  to  straiten 
the  passage  of  the  air  through  the  nose,  by  leaving 
i only  a narrow  winding  canal,  on  the  sensible  mem- 
branous sides  of  which  the  substances  conveyed  along 
with  the  air  must  strike ; to  form  part  of  the  orbit  of 
the  eyes  and  septum  narium  j while  all  its  parts  are  so 
! light  as  not  to  be  in  hazard  of  separating  by  their 
weight ; and  they  are  so  thin,  as  to  form  a large  sur- 
face, without  occupying  much  space. — This  brittle 
! substance,  however,  is  sufficiently  protected  from  ex- 
ternal injuries  by  the  firm  bones  which  cover  it. 

If  this  bone  is  attacked  by  any  corroding  matter.  Disease;. 
j we  may  easily  conceive  what  destruction  may  ensue. 

. Hence  it  is,  that  an  ozaenu  is  difficult  to  cure ; and 
that,  in  violent  scurvies  or  in  the  lues  venerea,  the  fa- 
bric of  the  nose,  the  eyes,  and  life  itself  are  in  danger. 

—The  situation  of  the  nasal  plate  may  shew  us,  how 

i dangerous  a fracture  of  the  bones  of  the  nose  may  be, 
when  made  by  a force  applied  to  their  middle  fore  part, 
of  a person  in  whom  tiiis  nasal  plate  is  perpendicular. 

The  ethmoid  bone  of  ripe  children  is  divided  into  State  at 
two,  by  a perpendicular  cartilage,  which,  when  ossi-  birth. 
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fie  cl,  is  the  crista  galli,  and  nasal  plate : but  its  other 
parts  are  ossified  and  complete. 

Os  Sphenoides*,  or  wedge-like  bone,  so  called  be- 
cause of  its  situation  in  the  middle  of  the  bones  of  the 
cranium  and  face,  is  of  such  an  irregular  figure,  that 
I know  not  any  thing  to  which  it  may  be  likened, 
unless,  perhaps,  it  bear  some  faint  resemblance  to  a 
bat  with  its  wings  extended. 

When  we  view  the  external  surface  of  the  os  sphe- 
noidcs,  two  or  three  remarkable  processes  from  each 
side  of  it  may  be  observed,  which  are  all  of  them 
again  subdivided. — The  first  pair  form  the  two  large 
lateral  processes  or  wings  ; the  upper  part  of  each  of 
which  is  called  the  temporal  process,  because  they 
join  with  the  temporal  bones  in  forming  the  temples, 
and  the  seat  for  some  share  of  the  crolaphiie t muscles. 
That  part  of  the  wings  which  juts  out  towards  the 
inside,  somewhat  lower  than  the  temporal  apophyses* 
and  is  smooth  and  hollowed,  where  it  makes  up  part 
of  the  orbit,  is  thence  named  orbit ar process.  Behind 
the  edge,  separating  these  two  processes,  there  is  often 
a small  groove,  made  by  a branch  of  the  superior 
maxillary  nerve,  in  its  passage  to  the  temporal  muscle. 
The  lowest  and  back-part  of  each  wing,  which  runs 
out  sharp  to  meet  the  ossa  petrosa,  has  been  styled 
the  spinous  process ; from  near  the  point  of  which  a 
sharp-pointed  process  is  frequently  produced  down- 
wards, which  some  call  styliform,  that  affords  origin 
to  the  ptery-siaphylinus  exter7ius%  muscle.  From  this 
styloid  process  a very  small  groove  is  extended  along 
the  edge  of  the  bone  to  the  hollow  at  the  root  of  the 
internal  plate  of  the  following  processes,  which  forms 
part  of  the  Eustachian  tube  («). — The  second  pair  of 
external  processes  of  the  cuneiform  bone  is  the  two 
which  stand  out  almost  perpendicular  to  the  base  of 
the  skull.  Each  of  them  has  two  plates,  and  a middle 


* Cuneiforme,  vroAvuootpov,  multiforme,  paxillum,  cribratum  pa- 
lati,  colatorii,  cavilla,  basilare. 

-j-  Temporal  muscles.  E. 

+ Tart  of  Circumflexus  L’alati.  Alb.  E.  ... 

(a)  Winslow,  Exposition  anatomique  du  corps  humain,  traite 

des  os  secs,  § 233. 
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fossa  facing  backwards,  and  should,  to  carry  on  our 
comparison,  bed'kened  to  the  bat’s  legs,  but  are  com- 
monly said  to  resemble  the  wings  of  that  creature  ; 
and  therefore  are  named  pterygoid  or  aliform * pro- 
cesses. The  externalt  plates  are  broadest,  and  the 
internal^  are  longest.  From  each  side  of  the  exter- 
nal plates,  the  pterygoid  muscles  take  their  rise.  At 
the  root  of  each  internal  plate,  a small  hollow  may 
be  remarked,  where  the  musculus  ptery-slaphylinus  in- 
terims, or  circumflexus  palati  rises,  and  some  share  of 
the  cartilaginous  end  of  the  Eustachian  tube  rests ; 
and,  at  the  lower  end  of  the  same  plate,  is  a hook-like 
rising  or  process,  round  which  the  tendon  of  the  last 
named  muscle  plays,  as  on  a pulley.  From  the  edge 
of  the  external  plates  some  small  sharp  spikes  stand 
out;  but  their  number  and  bulk  are  uncertain. — To 
these  another  pair  may  be  added,  to  wit,  the  little 
triangular  thin  process,  which  comes  from  each  side 
of  the  body  of  the  sphenoid  bone,  where  the  pterygoid 
processes  are  rising  from  it,  and  are  extended  over  the 
lower  part  of  the  aperture  of  the  sinus  as  far  as  to  join 
the  ethmoid  bone,  while  their  body  hangs  down  into 
the  nares  ( a ). — Besides  these  pairs  of  processes,  there 
is  a sharp  ridge  which  stands  out  from  the  middle  of 
its  base.  Because  it  wants  a fellow  ; it  may  be  called 
processus  azygos.  The  lower  part  of  this  process, 
where  it  is  received  into  the  vomer,  is  thick,  and  often 
not  quite  perpendicular,  but  inclining  more  to  one 
side  than  the  other.  The  fore-part  of  this  process, 
where  it  joins  the  nasal  plate  of  the  os  ethmoides,  is 
thin  and  straight.  These  two  parts  have  been  de- 
scribed as  two  distinct  processes  by  some. 

The  depressions,  sinuosities,  and  fossae,  on  the  ex-  Depres- 
ternal  surface  of  this  sphenoid  bone,  may  be  reckoned  sions. 
up  to  a great  number,  viz.  two  on  the  temporal  apo- 
physes where  the  crotaphite  muscles  lodge.  Two  on 

* Naviculares.  f Lateral.  E.  + Mesial.  E. 

(a)  Albin.  Tab.  oss.  5.  fig.  2.  6.  A.  A Bertin.  Mem.  da 

I l’asad.  des  sciences,  1744 Sue,  planche  viii.  fig.  2,  3,  4,  5,  6. 
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the  orbilar  processes,  to  make  way  for  the  globes  of 
the  eyes. — Two  between  the  temporal  ancl  spinous 
processes,  for  receiving  the  temporal  bones. — Two  be- 
tween the  plates  of  the  pterygoid  processes,  where  the 
musculi  ptcrygoidei  inlerni  and  piery-staphylini  interni 
are  placed. — Two  between  the  pterygoid  and  orbilar 
process,  for  forming  the  holes  common  to  this  and  to 
the  cheek  and  maxillary  bones. — Two  on  the  lower 
ends  of  the  aliform  processes,  into  which  the  palate 
bones  enter. — Two  at  the  roots  of  the  temporal  and 
pterygoid  processes,  where  the  largest  share  of  the  ex- 
ternal pterygoid  muscles  have  their  rise. — Two  at  the 
sides  of  the  processus  azygos,  for  forming  part  of  the 
nose,  &c. 

What  I described  under  the  name  of  temporal  and 
spinous  processes  on  the  outside  of  the  skull,  are  like- 
wise seen  on  its  inside,  where  they  are  concave,  for 
receiving  part  of  the  brain,  and  commonly  only  three 
apophyses  on  the  internal  surface  of  the  sphenoid  bone 
are  mentioned.  Two  rising  broad  from  the  fore-part 
of  its  body,  become  smaller  as  they  are  extended  ob- 
liquely backwards.  The  third,  standing  on  a long 
transverse  base,  near  the  back-part  of  the  body  of 
this  bone,  rises  nearly  erect,  and  of  an  equal  breadth, 
terminating  often  in  a little  knob  on  each  side.  The 
three  are  called  clinoid,  from  some  resemblance  which 
they  were  thought  to  have  to  the  supporters  of  a bed. 
Sometimes  one  or  both  the  anterior  clinoid  processes 
are  joined  to  the  sides  of  the  posterior  one,  or  the  body 
of  the  bone  itself. — From  the  roots  of  the  anterior 
clinoid  processes  the  bone  is  extended  on  each  side 
outwards  and  forwards,  till  it  ends  in  a sharp  point, 
which  may  have  the  name  of  the  transverse  spinous 
processes.  Between,  but  a little  farther  back  than 
the  two  anterior  clinoid  processes,  we  see  a protube- 
rance considerably  smaller  than  the  posterior  clinoid 
process,  but  of  its  shape.  Another  process  from  be- 
tween the  transverse  processes,  often  forces  itself  for- 
wards into  the  os  ethmoides. 

Within  the  skull,  there  are  two  sinuosities  in  the 
internal  part  of  each  wing  of  the  sphenoid  bone,  for  re- 
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ceiving  the  middle  part  of  the  brain ; one  between 
the  transverse  spinous  processes,  for  lodging  the  part 
of  the  brain  where  the  crura  medullas  oblongata  are. 
Immediately  before  the  third  or  middle  clinoid  pro- 
cess, a single  pit  may  generally  be  remarked,  from 
which  a fossa  goes  out  on  each  side  to  the  hules 
through  which  the  optic  nerves  pass.  The  pit  is 
formed  by  the  conjoined  optic  nerves ; and  in  the  fos- 
sae these  nerves  are  lodged,  as  they  run  divided  within 
the  skull.  Between  that  third  protuberance  and  the 
posterior  clinoid  process,  the  larger  pit  forth e glandu- 
la  piLuitaria  may  be  remarked.  This  cavity,  because 
of  its  resemblance  to  a Turkish  saddle,  is  always  de- 
scribed under  the  name  of  sella  Turcica  or  ephippium. 

On  the  sides  of  the  posterior  clinoid  process  a fossa 
may  be  remarked,  that  stretches  upwards,  then  is  con- 
tinued forwards  along  the  sides  of  the  sella  Turcica , 
near  to  the  anterior  clinoid  processes,  where  a pit  on 
each  side  is  made.  Theseyimae  point  out  the  course 
of  the  two  internal  carotid  arteries,  after  they  have  en- 
tered the  skull. — Besides  all  these,  several  other  fossae 
may  be  observed,  leading  to  the  several  holes,  and  im- 
printed by  the  nerves  and  blood-vessels. 

The  holes  on  each-  side  of  the  os  sphenoides  are  six  For 
proper,  and  three  common. — The  first  is  the  round 
hole  immediately  below  the  anterior  clinoid  processes, 
for  the  passage  of  the  optic  nerve,  and  of  the  branch  of 
the  internal  carotid  artery  that  is  sent  to  the  eye. — 
The  second  is  the  for  amen  lacerum,  or  large  slit  be- 
tween the  transverse  spinous  and  orbitar  processes  ; 
the  interior*  end  of  which  slit  is  large  ; and,  as  it  is 
extended  outwardst,  it  becomes  narrower.  The  outer 
end  ot  it  is  formed  in  the  os fronds  ; and,  therefore  this 
might  be  reckoned  among  the  common  foramina. — 

T hrough  it  the  third,  fourth,  the  first  branch  of  the 
fifth,  and  the  greater  share  of  the  sixth  pair  of  nerves, 
and  an  aetery  from  the  internal  carotid,  go  into  the 
orbit.  Sometimes  a small  branch  of  the  external  caro- 
tid enters  near  its  end,  to  be  distributed  to  the  dura 
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mater  (a),  and  a vein,  called  by  some  the  venous  duct, 
or  Nuck’s  aquaeduct,  returns  through  it  to  the  caver- 
nous sinus. — The  third  hole,  situated  a little  below 
that  just  now  described,  is  called  rotundum,  from  its 
shape.  It  allows  passage  to  the  second  branch  of  the 
fifth  pair  of  nerves,  or  superior  maxillary  nerve,  into 
the  bottom  of  the  orbit.  The  fourth  is  th  e foramen  ovale, 
about  half  an  inch  behind  the  round  hole.  Through 
it  the  third  branch ‘of  the  fifth  pair,  or  inferior  maxil- 
lary nerve,  goes  out ; and  sometimes  a vein  from  the 
dura  mater  passes  out  here  (h). — Very  near  the  point 
of  the  spinous  process  is  the  fifth  hole  of  this  bone.  It 
is  small  and  round,  for  a passage  to  the  largest  artery 
of  the  dura  mater,  which  is  often  accompanied  with  a 
vein. — The  sixth  proper  hole  (c)  cannot  be  well  seen, 
till  the  cuneiform  bone  is  separated  from  all  the  other 
bones  of  the  cranium  ; for  one  end  of  it  is  hid  by  a 
small  protuberance  of  the  internal  plate  of  the  ptery- 
goid process,  and  by  the  point  of  the  processus  petro- 
sus  of  the  temporal  bone'  Its  canal  is  extended  above 
the  inner  plate  of  the  pterygoid  process  ; and  where  it 
opens  into  the  cavity  of  the  nose,  it  is  concealed  by 
the  thin  laminous  part  of  the  palate  bone.  Through  it 
a considerable  branch  of  the  second  branch  of  th e fifth 
pair  of  nerves  is  reflected.  Often  in  the  middle  of  the 
sella  Turcica  a small  hole  or  two  pierce  as  far  as  the 
cellular  substance  of  the  bone  ; and  sometimes  at  the 
sides  of  this  sella , one  or  more  small  holes  penetrate 
into  the  sphenoidal  sinuses.  These  observations  af- 
forded some  anatomists  ( d ) an  argument  of  weight  in 
their  days  in  defence  of  Galen  (e),  who  asserted  the 
descent  of  the  pituila  that  way  into  the  sinuses  below. 

The '.first  of  the  common  holes  is  that  unequal  fissure 

0 a ) Winslow.  Exposition  anatomique  du  corps  humain,  traite 
des  arteres,  § 60.  et  de  la  tete,  § 26. 

(J)  Ingrass.  Commentar.  in  Galen,  de  ossib.  lib.  1.  comment.  8. 

(c)  Vesal.  Anat.  lib.  1.  cap.  12.  Eustacli.  tab.  46.  fig.  13.  & 
16.  Vidus  Vidius,  Anat.  lib.  2.  cap.  2.  explicat.  tab.  5.  & tab. 
5.  fig  8,  9.  10,  lit.  O. 

(cl)  Jac.  Sylv.  Calumnite  secundae  amolitio.  Laurent.  Hist., 
anat.  lib.  2-  qucest.  11. 
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at  the  side  of  the  sella  Turcica,  between  the  extreme 
point  of  the  os  petrosum  and  the  spinous  process  oi  the 
cuneiform  bone.  This  hole  appears  only  after  the 
bones  are  boiled  ; for  in  a recent  subject  its  back-part 
is  covered  by  a thin  bony  plate  that  lies  over  the  in- 
ternal carotid  artery,  and  further  forward  it  is  filled 
with  a cartilaginous  ligament,  under  which  the  carti- 
laginous part  of  the  Eustachian  tube  is  placed  : It  was 
by  this  passage  that  the  ancients  believed  the  slimy 
matter  was  conveyed  from  the  emunctory  of  the 
brain,  the  glandula  piluitaria,  to  the  fauces.  The  se- 
cond common  hole  is  the  large  discontinuation  of  the 
external*  side  of  the  orbit,  left  between  the  orbitar 
processes  of  the  cuneiform  bone,  the  os  maxillare,  ma - 
Ice,  and  palati.  In  this  large  hole  the  fat  for  lubricating 
the  globe  of  the  eye  and  temporal  muscle  is  lodged, 
and  branches  of  the  superior  maxillary  nerve,  with 
small  arteries  from  the  carotid  and  veins  pass.  The 
third  hole  is  formed  between  the  base  of  this  bone  and 
the  root  of  the  orbitar  process  of  the  palate  bone  of 
each  side.  Through  this  a branch  of  the  external  ca- 
rotid artery,  and  of  the  second  branch  of  the  fifth  pair 
of  nerves,  are  allowed  a passage  to  the  nostrils,  and  a 
returning  vein  accompanies  them.  Sometimes,  how- 
ever, this  hole  is  proper  to  the  palate-bone,  being  en- 
tirely formed  out  of  its  substance. 

Under  the  sella  Turcica,  and  some  way  farther  for- 
ward, but  within  the  substance  of  the  sphenoid  bone, 
are  two  sinuses,  separated  by  a bony  plate.  Each  of 
them  is  lined  with  a membrane,  and  opens  into  the 
upper  and  back  part  of  each  nostril  by  a round  hole, 
which  is  at  their  upper  fore-part.  This  hole  is  not 
formed  only  by  the  os  sphenoides,  which  has  an  aper- 
ture nearly  as  large  as  any  transverse  section  of  the 
sinus,  but  also  by  the  palate  bones  which  are  applied 
to  the  fore-part  of  these  sinuses,  and  close  them  up, 
that  hole  only  excepted,  which  was  already  mention- 
ed. Frequently  the  two  sinuses  are  of  unequal  dimen- 
sions, and  sometimes  there  is  only  one  large  cavity, 
with  an  opening  into  one  nostril.  These  cavities  are 

Lateral.  L. 


S6 


OF  THE  SKELETON. 


Substance. 


Connexion. 


State  at 
birth. 


likewise  said  (a)  to  be  extended  sometimes  as  far  back 
as  the  great  foramen  of  the  occipital  bone.  In  other 
subjects  they  are  not  to  be  found,  when  the  bone  is 
composed  of  large  cells  (6).  Some  ( c ) mention  a ca- 
vity within  the  partition  of  the  sinuses;  but  it  is  small. 
The  sphenoidal  sinuses  serve  the  same  uses  as  the 
frontal 

As  this  bone  is  extremely  ragged  and  unequal,  so 
its  substance  is  of  very  different  thickness,  being  in 
some  places  diaphanous  ; in  others  it  is  of  a middling 
thickness,  and  its  middle  back-part  surpasses  the 
greatest  share  of  the  cranium  in  thickness. 

The  os  sphetioides  is  joined,  by  its  wings,  to  the^a- 
rietal  bones  above,  to  the  os  frontis  and  ossa  malarum 
before,  to  the  temporal  bones  behind ; by  the  fore 
part  of  its  body  and  spinous  processes,  to  the  frontal 
and  ethmoid  bones  ; by  its  back-part,  behind  the  two 
sinuses,  to  the  occipital,  where  it  looks  like  a bone  with 
the  epiphyses  taken  off,  and,  as  was  formerly  observed 
in  the  description  of  the  occipital  bone,  it  cannot  be 
separated  without  violence  in  adults  ; — to  the  palate 
bones,  by  the  ends  of  the  pterygoid  processes,  and  still 
more  by  the  tore- part  of  the  internal  plates  of  the  pte- 
rygoid processes,  and  of  the  sinuses ; — to  the  maxil- 
lary bones,  by  the  fore-part  of  the  external  pterygoid 
plates  ; to  the  vomer  and  nasal  plate  of  the  os  elkmoi- 
des,  by  the  processus  azygos:  All  these  conjunctions, 

except  the  last,  which  is  a schindylesis,  are  said  to  be 
by  the  suture  proper  to  this  bone ; though  it  is  at 
first  sight  evident,  that  several  other  sutures,  as  the 
transverse,  ethmoidal,  &c.  are  confounded  with  it. 

We  see  now  how  this  bone  is  joined  to  all  the  bones 
of  the  cranium,  and  to  most  of  the  upper  jaw ; and 
therefore  obtained  the  name  of  the  wedge-like-hone. 

The  uses  are  so  blended  with  the  description,  as  to 
leave  nothing  new  to  be  added  concerning  them. 

The  sphenoidal  bone  is  almost  complete  in  a foetus 
of  nine  months  ; only  the  great  alee  separate  after  ma- 

(o)  Albin  de  ossib.  § 39.  (&)  Vesal.  lib.  l.-cap.  6. 

(c)  Id.  ibid. 
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ceration  from  the  body  of  the  bone. — The  processus 
azygos  is  very  large  and  hollow  ; — the  thin  triangu- 
lar processes  are  not  ossified  ; — the  internal  surface 
of  the  body  is  unequal  and  porous  ; — the  sinuses  do 
not  appear. 

Whoever  is  acquainted  with  each  bone  of  the  cra- 
nium, can,  without  difficulty,  examine  them  as  they 
stand  united,  so  as  to  know  the  shapes,  sizes,  distances, 

&c.  of  their  several  parts,  and  the  forms,  capacities, 

&c.  of  the  cavities  formed  by  them,  which  is  of  great 
use  towards  understanding  the  anatomy  of  the  parts 
contiguous  to,  contained  within,  or  connected  to  them. 

Such  a review  is  necessary,  after  considering  each 
class  of  bones.  Thus  the  orbits,  nostrils,  mouth,  face, 
head,  spine,  thorax,  pelvis,  trunk,  extremities,  and 
skeleton,  ought  likewise  to  be  examined  (a).  Eace, 

The  Face  is  the  irregular  pile  of  bones,  composing 
the  fore  and  under  part  of  the  head,  which  is  divided, 
by  authors,  into  the  upper  and  lower  maxillce  or  jaws. 

The  superior  maxilla  * is  the  common  designation  Upper  jaw, 
given  to  the  upper  immoveable  share  of  the  face ; 
though,  if  we  would  follow  Celsus  ( b ),  we  should  ap- 
ply the  word  maxilla  to  the  lower  jaw  only,  and  the 
name  mala  to  this  upper  jaw.  In  complaisance  to 
prevailing  custom,  I shall,  however,  use  the  terms  as 
now  commonly  employed,  The  shape  of  the  superior 
jaw  cannot  easily  be  expressed  ; nor  is  it  necessary, 
provided  the  shape  and  situation  of  all  the  bones 
which  compose  it  are  described.  It  is  bounded  above 
by  the  transverse  suture,  behind  by  the  fore-part  of 
the  sphenoid  bone,  and  below  by  the  mouth. 

The  upper  jaw  consists  of  six  bones  on  each  side,  Component 
of  a thirteenth  bone  which  has  no  fellow,  placed  in  bones- 
the  middle,  and  of  sixteen  teeth.  The  thirteen  bones 
are,  two  ossa  nasi,  two  ossa  unguis,  two  ossa  malarum , 
two  ossa  maxillaria,  two  ossa  pulati,  two  ossa  spongiosa 
inferior  a,  and  the  vomer. 

(,)  See  1 abular  views  of  the  Bones  of  the  Head,  in  the  Intro* 

Uuction.  E. 

* 2iuym,  yiyos,  mandibula.  (5)  Lib.  8.  cap.  1. 
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The  ossa  nasi  are  placed  at  the  upper  part  of  the 
nose ; the  ossa  unguis  are  at  the  internal  * cant  hi  of  the 
orbits  ; ossa  malarum  form  the  prominence  of  the 
cheeks ; ossa  maxillaria  form  the  side  of  the  nose,  with 
the  whole  lower  and  fore-part  of  the  upper  jaw,  and 
the  greatest  share  of  the  roof  of  the  mouth  ; ossa  palati 
are  situated  at  the  back-part  of  the  palate,  nostrils, 
and  orbit ; ossa  spongiosa  are  seen  in  the  lower  part 
of  the  nares  ; and  the  vomer  helps  to  separate  these 
two  cavities. 

The  bones  of  the  upper  jaw  are  joined  to  the  bones 
of  the  skull  by  the  schindylesis  and  sutures  already 
described  as  common  to  the  cranium  and  face , and 
they  are  connected  to  each  other  by  gomphosis  and 
fifteen  sutures. 

The  gomphosis  is  only  where  the  teeth  are  fixed  in 
their  sockets,  and  the  schindylesis  is  only  where  the 
edges  of  the  vomer  are  joined  to  other  bones. 

The  sutures  are  generally  distinguished  by  num- 
bers, which  have  been  differently  applied;  and  there- 
fore I join  those  («)  who  prefer  giving  names  to 
each,  which  may  be  easily  contrived  from  their  situa- 
tion, or  from  the  bones  which  they  connect. 

The  first  is  the  anterior  nasal  t,  which  is  straight, 
and  placed  longitudinally  in  the  middle  fore-part  of 
the  nose. 

The  second  and  third  are  the  lateral  nasal  'j,  which 
are  at  each  side  of  the  nose,  and  almost  parallel  to  the 
first  suture. 

Each  of  the  two  lacrymal  is  almost  semi-circular, 
and  is  placed  round  the  lacrymal  groove. 

The  sixth  and  seventh  are  the  internal  orbitar  ; each 
of  which  is  extended  obliquely  from  the  middle  of  the 
lower  side  of  an  orbit  to  the  edge  of  its  base. 

The  two  external  orbilars  are  contained,  each  from 


* Mesial.  E. 

(a)  Vander  Linden.  Medicin.  physiolog.  cap.  13.  art.  2.  § 10. 
— Rolfinc.  Anat.  lib.  2.  cap.  25 — Schenk.  Schel.  part.  § ult. 
par.  2.  cap.  5. 

+ Nasalis  recta.  £ Nasalis  obliqua. 
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the  end  of  the  internal  orbital-,  to  the  under  and  fore- 
part of  the  cheek. 

The  tenth  is  the  mystachial,  which  reaches  only 
from  the  lower  part  of  the  septum  nariinn  to  between 
the  two  middle  dentes  incisores. 

The  longitudinal  palate  * suture  stretches  from  the 
middle  of  the  foremost  teeth  through  the  middle  of 
all  the  palate. 

The  transverse  palate  one  t runs  across  the  palate, 
nearer  the  back  than  the  fore  part  of  it. 

Each  of  the  two  palato-maxillary  is  at  the  back  part 
of  the  side  of  each  nostril. 

The  fifteenth  is  the  spinous,  which  is  in  the  middle 
of  the  lower  part  of  the  nostrils.  This  may  perhaps 
be  rather  thought  a double  schindylesis. 

The  connexion  of  the  ossa  spongiosa  to  the  side  of 
each  nostril,  is  so  much  by  a membrane  in  young  sub- 
jects, by  a sort  of  hook  and  afterwards  by  concretion 
or  union  of  substance  in  adults,  that  I did  not  know 
well  how  to  rank  it;  but  if  any  chuse  to  call  it  a su- 
ture, the  addition  of  two  transverse  nasal  sutures  may- 
be made  to  those  above  named. 

These  sutures  of  the  face  (formerly  called  harmo- 
nics) have  not  such  conspicuous  indentations  as  those  of 
the  skull ; the  bones  here  not  having  substance  enough 
for  forming  large  indentations,  and  there  being  less 
necessity  for  security  against  external  injuries,  or  any 
internal  protruding  force  than  in  the  cranium. — 
These  sutures  often  disappear  in  old  people,  by  the 
bones  running  into  each  other ; which  can  do  little 
prejudice,  because  the  principal  use  of  the  bones  be- 
ing so  numex-ous  here,  is  to  allow  them  to  be  extend- 
ed into  a proper  form. 

It  is  evident,  from  the  manner  of  the  conjunction 
of  these  bones,  that  they  can  have  no  motion,  except 
in  common  with  the  cranium. 

The  purposes  which  this  pile  of  bones  serves,  will 
be  shewn  in  the  description  which  I am  to  give  of 
each  of  them. 


* Laquearis,  palataria  recta.  -j"  Arcuata,  palatina  postica. 
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Nasal  Ossa  Nasi,  so  named  from  their  situation  at  the 

Bones.  root  of  the  nose,  are  each  of  an  irregular  oblong  square 
figure,  being  broadest  at  their  lower  end,  narrowest  a 
little  higher  than  their  middle,  and  becoming  some- 
what larger  at  the  top,  where  they  are  ragged  and 
thickest,  and  have  a curvature  forwards,  that  their 
connexion  with  the  frontal  bone  might  be  stronger. 
— These  bones  are  convex  externally,  and  thereby 
better  resist  any  violence  from  without ; and  they  are 
concave  internally,  for  enlarging  the  cavity  of  the  nose. 

The  lower  edge  of  these  bones  is  unequal,  and  is 
stretched  outwards  and  backwards,  to  join  the  carti- 
lages of  the  nostrils. — Their  anterior  side  is  thick,  es- 
pecially above,  and  unequal,  that  their  conjunction  to 
each  other  might  be  stronger  ; and  a small  rising  may 
be  remarked  on  their  inner  edge,  where  they  are  sus- 
tained by  the  septum  narium. — Their  posterior  side,  at 
its  upper  half,  has  externally  a depression,  is  overlap- 
ped some  way  by  the  maxillary  bones,  while  its  lower 
half  covers  these  bones ; by  which  contrivance,  they 
do  not  yield  easily  to  pressure  applied  to  their  fore- 
part or  sides. 

A small  hole  is  frequently  to  be  observed  on  their 
external  surface,  into  which  two,  three,  or  four  holes, 
which  appear  internally,  terminate  for  the  transmis- 
sion of  small  veins  ; sometimes  the  holes  go  no  fur- 
ther than  the  cancelli  of  the  bones. 

The  nasal  bones  are  firm  and  solid,  with  very  few 
cells  or  cancelli  in  them  ; the  thin  substance  of  which 
they  consist  not  requiring  much  marrow. 

They  are  joined  above  to  the  frontal  bone,  by  the 
middle  of  the  transverse  suture ; — behind,  to  the  max- 
illary bones,  by  the  lateral  nasal  sutures ; — below,  to 
the  cartilages  of  the  nose ; — before,  to  each  other,  by 
the  anterior  nasal  suture ; — internally,  to  the  septum 
narium. 

These  bones  serve  to  cover  and  defend  the  root  of 
the  nose. 

In  an  infant  the  nasal  bones  are  proportionally 
shorter,  and  less  thick  at  their  upper-part  than  in  an 
Lacrvmal  adult,  but  are  otherwise  complete. 

Bones.  ' Ossa  Unguis,  or  Lacrimalia,  are  so  named,  be- 
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cause  their  figure  and  magnitude  are  something  near 
to  those  of  a nail  of  one’s  finger,  and  because  the  tears 
pass  upon  them  into  the  nose. 

Their  external  * surface  is  composed  of  two  smooth 
concavities  and  a middle  ridge. — The  depression  be- 
hind forms  a small  share  of  the  orbit  for  the  eye-ball 
to  move  on,  and  the  one  before  is  a deep  perpendicu- 
lar canal,  or  fossa,  larger  above  than  below,  contain- 
ing part  of  the  lacrymal  sac  and  duct.  This  is  the  part 
that  ought  to  be  pierced  in  the  great  operation  for  the 
fistula  lacrymalis.  This  fossa  of  the  bone  is  cribriform, 
or  has  a great  number  of  small  holes  through  it,  that 
the  filaments  from  the  membrane  which  lines  it,  in- 
sinuating themselves  into  these  holes,  might  prevent 
a separation  of  the  membrane,  and  secure  the  bone  in 
its  natural  situation. — The  ridge  between  these  two 
cavities  of  the  os  unguis  is  the  proper  boundary  of  the 
orbit  at  its  internal  canthus ; and  beyond  which  sur- 
geons should  not  pi’oceed  backwards  in  performing 
operations  here. — The  internal  t or  posterior  surface 
of  this  bone  consists  of  a furrow  in  the  middle  of  two 
convexities. 

The  substance  of  the  os  unguis  s as  thin  as  paper, 
and  very  brittle ; which  is  the  x’eason  that  these  bones 
are  often  wanting  in  skeletons,  and  need  little  force 
to  piex*ce  them  in  living  subjects. 

Each  of  these  bones  is  joined,  above,  to  the  frontal 
bone,  by  part  of  the  transverse  suture ; — behind,  to 
the  os  planum  of  the  ethmoid  bone,  by  the  same  suture; 
— before,  and  below,  to  the  maxillary  bone  by  the 
lacrymal  suture. — Internally,  the  ossa  unguis  cover 
some  of  the  sinus  ethmoidales;  nay,  are  really  contixiu- 
ous  with  the  bony  lamellcc  which  make  up  the  sides 
of  these  cells;  so  that  they  are  as  much  part  of  the 
ethmoid  bone  as  the  ossa  plana. 

These  unguiform  bones  compose  the  anterior  inter- 
nal  parts  of  the  orbits,  lodge  a share  of  the  lacrymal 
sac  and  duct,  and  cover  the  ethmoid  cells. — Their  situ- 
ation and  tender  substance  make  a rash  operator  in 
danger  of  destroying  a considerable  share  of  the  or- 
gan of  smelling,  when  he  is  performing  the  operation 

* Lateral.  E.  + Mesial.  E. 
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for  the  fistula  lacrymalis  ; but  when  these  bones  are 
hurt,  they  cast  oft’  without  much  difficulty,  and  con- 
sequently the  wound  is  soon  cured,  unless  the  patient 
labours  under  a general  cacoelhes,  or  there  be  a pre- 
disposition in  the  bones  to  caries;  in  which  case,  a 
large  train  of  bad  symptoms  follows,  or,  at  best,  the 
cure  proves  tedious. 

These  bones  are  fully  formed  in  a new-born  child. 

Ossa  Malarum*  was  the  name  given  by  Celsus, 
as  was  already  remarked,  to  all  the  upper  jaw  but  is 
now  appropriated  to  the  prominent  square  bones  which 
form  the  cheek  on  each  side  — Before,  their  surface  is 
convex  and  smooth  ; backward,  it  is  unequal  and  con- 
cave, for  lodging  part  of  the  crolapkite  muscles. 

The  four  angles  of  each  of  these  bones  have  been 
reckoned  processes  by  some. — The  one  at  the  exter- 
nal caLlius  of  the  orbit,  called  the  superior  orbitrar  pro- 
cess, is  the  longest  and  thickest.  The  second  termi- 
nates near  the  middle  of  the  lower  edge  of  the  orbit 
in  a sharp  point,  and  is  named  the  inferior  orbit ar  pro- 
cess. The  third,  placed  near  the  lower  part  of  the 
cheek,  and  thence  called  maxillary ,is  the  shortest,  and 
nearest  to  a right  angle.  The  fourth,  which  is  called 
zygomatic,  because  it  is  extended  backwards  to  the  zy- 
goma of  the  temporal  bone,  ends  in  a point,  and  has 
one  side  straight,  and  the  other  sloping.  Between 
the  two  orbitar  angles  there  is  a concave  arch,  which 
makes  about  a third  of  the  external  circumference  of 
the  orbit,  from  which  a fifth  process  is  extended  back- 
wards within  the  orbit,  to  form  nearly  one  third  of 
that  cavity  ; and  hence  it  may  be  called  the  internal 
orbitar  process.  From  the  lower  edge  of  each  of  the 
ossa  malarum,  which  is  between  the  maxillary  and 
zygomatic  processes,  the  masseter  muscle  takes  its 
origin  ; and  from  the  exterior  part  of  the  zygomatic 
process,  the  musculas  distortor  omf  rises  ; in  both 
which  places  the  surface  of  the  bone  is  rough. 

On  the  external  surface  of  each  cheek-bone,  one  or 
more  small  holes  are  commonly  found,  for  the  trans- 

* Jugalia  vel  zygomatica,  hypopia,  subocularia. 

f Zygomaticus  major.  Alb.  E. 


OF  THE  SKELETON. 


93 


mission  of  small  nevves  or  blood-vessels,  from,  and 
( sometimes  into  the  orbit.  On  the  internal  surface  are 
the  holes  for  the  passage  of  the  nutritious  vessels  of 
| these  bones.  A notch  on  the  outside  of  the  internal 
orbit ar  process  of  each  of  these  bones  assists  in  form- 
: ing  the  great  slit  common  to  this  bone  and  to  the 
r sphenoid,  maxillary,  and  palate  bones. 

The  substance  of  these  bones  is,  in  proportion  to 
their  bulk,  thick,  hard,  and  solid,  with  some  cancelli. 

) Each  of  the  ossa  malarum  is  joined,  by  its  superior 
and  internal  orbitar  processes,  to  the  os  fronds  and  to 
the  orbitar  process  of  the  sphenoid  bone,  by  the  trans- 
verse suture. — By  the  edge  between  the  internal  and 
inferior  orbitar  processes,  to  the  maxillary  bone,  by 
the  internal  orbitar  suture.  By  the  side  between  the 
maxillary  and  inferior  orbitar  processes,  again  to  the 
maxillary  bone,  by  the  external  orbitar  suture.  By 
ij  the  zygomatic  process,  to  the  os  temporum,  by  the 
- zygomatic  suture. 

The  cheek  bones  are  entire,  and  fully  ossified  in  all 
their  parts  in  infants. 

Ossa  Maxillaria  Superiora*,  are  the  largest  Superior 
bones,  and  constitute  the  far  greater  part  of  the  up-  Maxillary 
per  jaw,  which  has  appropriated  the  name  of  maxil-  ^01ies’ 
laria  to  them.  The  figure  of  one  of  them,  or  of  the 
two  when  joined,  is  so  irregular,  that  words  can 
: scarcely  give  an  idea  of  it. 

The  processes  of  each  os  maxillare  may  be  reckoned  Processes, 
seven. — The  first  is  the  long  nasal  one  at  its  upper  and 
fore-part,  which  is  broad  below,  and  turns  smaller,  as 
it  rises  upwards,  to  make  the  side  of  the  nose.  At  the 
root  of  this,  a transverse  ridge  may  be  observed  with- 
in the  nostrils,  which  supports  the  fore  part  of  the  up- 
per edge  of  the  os  spongiosum  inferius.  The  second  is 
produced  backwards  and  outwards,  from  the  root  of 
the  nasal  process,  to  form  the  lower  side  of  the  orbit  ; 
and  therefore  may  be  called  orbitar.  The  edge  of  this 
orbitar  process,  and  the  ridge  of  the  nasal  one,  which 
is  continued  from  it,  make  a considerable  portion  of 
the  external  circumference  of  the  orbit.  From  the 

* Maxillae  coronales,  Barcl.  Muscular  Motions,  p.  1 74. 
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proper  orbital*  process,  a very  rough  triangular  sur- 
face is  extended  downwards  and  outwards  to  be  con- 
nected to  the  cheek  bone;  and  therefore  may  be 
called  the  malar  process,  from  the  lowest  protube- 
rant part  of  which  some  share  of  the  masseter 
muscle  takes  its  rise.— Behind  the  orbitar  process,  a 
large  tuberosity  or  bulge  of  the  bone  appears,  which 
is  esteemed  the  fourth  process.  On  the  internal  part 
of  this  we  often  meet  with  a ridge,  almost  of  the  same 
height  with  that  in  the  nasal  process,  which  runs 
transversely,  and  is  covered  by  a similar  ridge  of  the 
; palate  bone,  on  which  the  back-part  of  the  upper  edge 
of  the  os  spongiosum  inferius  rests.  The  convex  back- 
part  of  this  tuberosity  is  rough  for  the  origin  of  part 
of  the  external  pterygoid  muscle  (a),  and  more  inter- 
nally is  scabrous,  where  the  palate  and  sphenoid  bones 
are  joined  to  it.— That  spongy  protuberance  * at  the 
lower  circumference  of  this  bone,  where  the  sockets 
for  the  teeth  are  formed,  is  reckoned  the  ffth. — The 
sixth  is  the  horizontal  plate,  which  forms  the  greater 
part  of  the  base  of  the  nostrils,  and  roof  of  the  mouth; 
its  upper  surface,  which  belongs  to  the  nostrils,  is 
very  smooth,  but  the  other  below  is  arched  and  rough, 
for  the  stronger  adhesion  of  the  membrane  of  the 
mouth,  which  is  stretched  upon  it,  and  in  chewing, 
speaking,  &c.  might  otherwise  be  liable  to  be  sepa- 
rated.— The  seventh  rises  like  a spine  from  the  inner 
edge  of  the  last,  and  forms  a small  part  of  the  parti- 
tion of  the  nostrils. 

The  depressions  in  each  maxillary  bone  are,  1.  A 
sinuosity  behind  the  orbitar  process,  made  by  the 
temporal  muscle.  2.  A pit  immediately  before  the 
same  process,  where  the  origin  of  the  musculus  eleva- 
tor labiorum  c.  mmunis  +,  and  elevator  labii  superior  is, 
with  a branch  of  the  fifth  pair  of  nerves,  are  lodged 
securely.  3.  The  hollow  arch  of  the  palate.  4.  The 
simicircular  great  notch,  or  entry  to  the  lower  part 
of  the  nostrils,  betwixt  the  root  of  the  nasal  process 
and  spine  of  the  palate- plate.— Below  this,  the  fore- 
part of  the  bone  is  flatted,  or  sometimes  hollowed  by 

(a)  Albin.  de  ossib.  § 79.  * (parvia, 

+ Levator  anguli  oris.  Alb.  L. 
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the  tnusculus  depressor  labii  superioris  *.  5.  Sockets 

for  the  teeth  t : The  number  of  these  sockets  is  un- 
certain; for  the  same  number  of  teeth  is  not  in  all  peo- 
ple, and  the  four  backmost  teeth  of  each  side  of  each 
jaw  vary  greatly  in  their  number  of  roots  ; and  when 
the  teeth  of  a living  person  fall  out,  or  are  taken 
5 away,  the  sockets  fill  up  with  an  osseous  net  work, 
which  becomes  solid  afterwards.  6.  The  lacrymal 
fossa  in  the  nasal  process,  which  assists  the  os  unguis 
to  form  a passage  for  the  lacrymal  duct.  This  part  of 
; the  bone  forming  this/owa  is  so  firm  and  strong,  that 
; a surgeon  can  scarcely  perforate  it  with  the  ordinary 
instruments  for  the  fistula  lacrymalis,  and  therefore 
ought  to  avoid  it  in  doing  this  operation. — Immediate- 
ly on  the  outside  of  this,  there  is  a small  depression, 
from  which  the  inferior  or  lesser  oblique  muscle  of  the 
eye  has  its  origin  (a).  7-  The  canal  on  the  upper  part 
; of  the  great  tuberosity  within  the  orbit,  which  is  al- 
most a complete  hole : in  this  a branch  of  the  superior 
maxillary  nerve  passes,— Besides  these,  the  superior 
surface  of  the  great  bulge  is  concave,  to  receive  the 
: under  part  of  the  eye. — Immediately  above  the  trans- 
verse ridge  in  the  nasal  process,  a small  hollow  is 
formed  by  the  os  spongiosum. — In  some  subjects,  the 
nasal  process  has  a small  round  pit  above  the  lacrymal 
duct,  where  the  little  tendon  or  ligament  of  the  orbi- 
cular muscle  of  the  eye-lids  is  inserted.  It  is  this 
tendon,  and  not  the  tendon  of  the  larger  oblique  mus- 
cle of  the  eye,  which  there  is  some  hazard  of  cutting 
I in  the  operation  for  the  fishda  lacyrmalis. 

The  holes  of  this  bone  are  two  proper  and  two  com-  Foramina  ', 
mon,  which  are  always  to  be  found,  besides  several 
others,  whose  magnitude,  numbers,  &c.  are  uncer- 
tain.— The  first  of  the  proper  is  the  external  or  tritar, 
i immediately  below  the  orbit,  by  which  the  infra-or- 
bitar  branch  of  the  second  branch  of  the  fifth  pair  of 
| nerves,  and  a small  artery,  come  out,  after  having 
passed  in  the  canal,  at  the  bottom  of  the  orbit,  de- 

g • Depressor  alas  nasi.  Alb.  E. 

+ B iifiK,  cXp.isr.ti,  alveoli,  fossulae,  mortareola,  fraena,  locelli, 

«*vae,  praesepiola,  loculamenta. 

(a)  Winslow.  Exposition  Anatomique  des  os  secs.  § 276. 
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scribed  numb.  7. of  the  depressions. — This  hole  is  often 
double,  and  that  when  the  nerve  has  happened  to  split 
before  it  has  escaped  from  the  bone. — The  second  is 
th & foramen  incisivum,  just  behind  the  fore  teeth, 
which,  at  its  under  part,  is  one  irregular  hole  common 
to  both  the  maxillary  bones  when  they  are  joined ; 
but,  as  it  ascends,  soon  divides  into  two,  three,  or 
sometimes  more  holes ; some  of  which  open  into  each 
nostril.  Thi-ough  them  small  arteries  and  veins,  and 
a twig  of  the  second  branch  of  the  fifth  pair  of  nerves 
pass,  and  make  a communication  between,  or  join  the 
lining  coats  of  the  nose  and  mouth.  In  some  sub- 
jects, Stem’s  duct  may  be  traced  some  way  on  the  side 
of  these  passages  next  to  the  nose,  and  small  orifices 
may  be  observed  opening  into  the  mouth. 

The  first  common  hole  is  that  which  appears  at  the 
inner  side  of  the  back  part  of  the  tuberosity  and  of  the 
sockets  of  the  teeth,  and  is  formed  by  a fossa  in  this 
bone,  and  a corresponding  one  in  the  os palati;  through 
it  a nerve,  which  is  a branch  of  the  second  branch  of 
the  fifth  pair,  runs  to  the  palate. — The  other  common 
hole  is  the  great  slit  in  the  outside  of  the  orbit  des- 
cribed already,  as  the  second  common  hole  of  the 
sphenoid  bone. 

On  the  nasal  process  holes  may  be  often  observed 
for  the  passage  of  vessels  to  the  substance  of  the  bones; 
and,  at  the  back-part  of  each  tuberosity,  several  fora- 
mina are  placed,  for  the  transmission  of  nerves  to 
the  cavity  within ; but  these  are  uncertain. 

All  the  body  of  the  maxillary  bone  is  hollow,  and 
leaves  a large  sinus  like  the  frontal  and  sphenoid, 
which  is  commonly,  but  unjustly,  called  antrum  High- 
morianum  *.  When  the  os  maxillare  is  single  or  sepa- 
rated from  all  the  other  bones  of  a skeleton,  its  antrum 
appears  to  have  a large  aperture  into  the  nostrils ; 
but,  in  a recent  subject,  it  is  so  covered  at  its  back- 
part,  by  the  palate  bone  ; in  the  middle,  by  the  os 
spongiosum  inferius  ; before,  by  a strong  membrane ; 
that  only  one  or  sometimes  two.  holes,  scarcely  larger 
than  a crow-quill,  are  left  at  the  upper  part;  which, 
after  a short  winding  progress,  open  into  the  nostrils 

* Gense. 
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between  the  two  ossa  spongiosa. — At  the  bottom  of 
this  cavity,  we  may  often  observe  some  protuberances, 
in  which  the  small  points  of  the  roots  of  the  teeth  are 
contained  («). — This  cavern  and  the  sockets  of  the 
teeth  are  often  divided  by  the  interposition  only  of  a 
very  thin  bony  plate,  which  is  liable  to  be  eroded  by 
acrid  matter  collected  in  the  antrum , or  to  be  broken 
in  drawing  a tooth  ( [b ).  The  symptoms  of  a collec- 
tion of  matter  here  naturally  lead  us  to  the  practice 
of  pulling  out  the  teeth,  and  piercing  through  this 
plate  into  the  antrum,  to  procure  an  evacuation  of  the 
collected  matter;  by  which  considerable  service  is 
frequently  done  (c). 

The  maxillary  sinuses  have  the  same  uses  as  the 
frontal  and  sphenoidal;  and  the  situation  of  the  sinu- 
ses is  such,  that  the  liquor  trickling  from  them,  from 
the  cells  of  the  ethmoid  and  palate  bones,  and  from 
the  lacrymal  ducts,  may  always  moisten  all  the  parts 
of  the  membrane  of  the  nares  in  the  different  situa- 
tions in  which  the  head  is  placed. 

Though  the  membranes  which  line  the  frontal,  Membrane 
sphenoidal,  and  maxillary  sinuses,  are  continuations  of  of  the 
that  which  covers  the  bones  within  the  nose;  yetSinuses* 
they  are  much  thinner  than  it  is,  and  have  so  much 
smaller  vessels,  that  the  injection  w-hich  makes  the 
membrane  of  the  nose  red  all  over,  fills  only  some  few 
vessels  of  the  maxillary  sinuses,  and  is  scarcely  observ- 
ed in  th e frontal  and  sphenoidal.  Are  not  the  larger 
vessels  intended  for  a more  plentiful  secretion  of  a 
viscid  liquor  to  defend  the  membrane  from  the  effects 
of  the  perflatus,  which  is  constantly  passing  through 
the  nose  ? Are  not  the  membranes  which  have  the 
smallest  vessels,  cceteris  paribus , the  most  sensible? 

Are  not  many  phenomena  of  smelling,  inflammations 
of  these  parts,  megrim,  polypi,  &c.  depending  on  this 
structure  of  these  membranes  ? 

The  substance  of  the  ossa  maxillaria  is  compact  and  Substance. 

(a)  Highmore,  Disquis.  Anat.  lib.  3.  part  2.  cap.  1. 

(l>)  Highmore,  ibid. 

_(c)  Cooper  in  Drake’s  anthropol.  book  3.  chap.  10 Medical 

-Assays  and  Obs.  vol.  5.  art.  30. 
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firm,  except  at  the  inferior  processes,  in  which  the 
teeth  are  lodged,  where  it  is  very  spongy. 

The  maxillary  bones  are  joined  above  by  the  upper 
ends  of  their  nasal  processes  to  the  osjrontis,  by  the 
transverse  suture  ; — at  the  sides  of  these  processes  to 
the  ossa  unguis,  by  the  lacrymal  sutures ; — to  the  na- 
sal bones,  by  the  lateral  nasal  sutures; — by  their  or- 
bital* processes,  to  the  cheek  bones,  by  the  external  or - 
bitar  sutures  ; — by  the  internal  sides  of  the  internal 
orbitar  processes,  to  the  ossa  plana,  by  part  of  the 
ethmoidal  suture; — by  the  back  part  of  the  tuberosi- 
ties to  the  palate  bones,  by  the  sutures  palato  max- 
illares  ; — by  tha-  posterior  edges  of  their  palatine 
lamellcs,  to  the  ossa  palati,  by  the  transverse  palate 
suture ; — by  their  nasal  spines,  to  the  vomer,  by  the 
spinous  suture ; — by  their  sockets,  to  the  teeth  by 
gomphosis; — by  the  internal  edge  of  the  palate-plate, 
to  each  other,  by  the  longitudinal  palate- suture ; on 
the  upper  and  fore-part  of  which  a furrow  is  left  for 
receiving  the  cartilage  which  forms  the  partition  of 
the  nostrils;  between  the  fore-part  of  t he  nostrils  and 
mouth,  to  each  other,  by  the  myslachial  suture  ;— 
sometimes  they  are  connected  to  the  ossa  spongiosa 
infericra,  by  a plain  concretion  or  union  of  substance. 

These  bones  form  the  greater  part  of  the  nose  and 
of  the  roof  of  the  mouth,  and  a considerable  share  of 
the  orbit.  They  contain  sixteen  teeth,  give  rise  to 
muscles,  transmission  to  nerves,  &c.  as  mentioned  in 
the  description  of  their  several  parts. 

In  each  of  the  maxillary  bones  of  a new-born  child, 
the  external  orbitar  process  is  hollow,  with  remarkable 
holes  in  it ; — there  are  five  sockets  for  the  teeth,  of 
which  the  two  posterior  are  very  large,  and  when  di- 
vided by  a second  cross  partition,  make  the  number 
of  sockets  six  (a).  The  palate-plate  is  cribriform 
about  the  middle.  The  great  tuberosity  is  not  form- 
ed;— instead  of  the  antrum,  there  is  only  an  oblong 
depression  at  the  side  of  the  nostrils. 

Ossa  Palati  are  commonly  described  as  two  small 
square  bones,  at  the  back-part  of  the  palate  or  roof  of 

(a)  Albin.  Osteogen,  tab.  5.  fig.  45.  Ungebav.  de  dentit  se- 
und.  jun.  § 1. 
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the  mouth,  though  they  are  of  much  greater  extent, 
bein0,  continued  up  the  back-part  of  the  nostrils  to 
the  orbit  (a).  Each  palate  bone  may  therefore  be  di- 
vided  into  four  parts,  the  palate  square  bone,  the  pte- 
rygoid process,  nasal  lamella,  and  orbitar  process. 

The  square  bone  is  unequally  concave,  for  enlarg-  Their 
ing  both  the  mouth  and  cavity  of  the  nose.  The  up- Square 
per  part  of  its  internal  * edge  rises  in  a spine,  after  Bone, 
the  same  manner  as  the  palate-plate  of  the  maxillary 
bone  does,  to  be  joined  with  the  vomer.  Its  anterior 
edge  is  unequally  ragged,  for  its  firmer  connexion  with 
the  palate  process  of  the  os  maxillare.  The  internal 
edge  is  thicker  than  the  rest,  and  of  an  unequal  sur- 
face, for  its  conjunction  with  its  fellow  of  the  other 
side.  Behind  this  bone  is  somewhat  in  form  of  a cres- 
cent, and  thick,  for  the  firm  connexion  of  the  velum 
pendulum  palali ; the  internal  point  being  produced 
backwards,  to  afford  origin  to  the  palato-staphylinus  or 
azygos  muscle.  This  square  bone  is  well  distinguish- 
ed from  the  pterygoid  process  by  a perpendicular  fos- 
sa, which,  applied  to  such  another  in  the  maxillary 
bone,  forms  a passage  for  the  palatine  branch  of  the 
fifth  pair  of  nerves ; and  by  another  small  hole  behind 
this,  through  which  a twig  of  the  same  nerve  passes. 

The  pterygoid  process  is  somewhat  triangular,  hav-  Pterygoid 
ing  a broad  base,  and  ending  smaller  above.  The  Process, 
back-part^of  this  process  has  three  Josses  formed  in  it ; 
the  two  lateral  receive  the  ends  of  the  two  plates  of 
the  sphenoid  bone,  that  are  commonly  compared  to  a 
bat’s  wing  ; the  middle  fossa  makes  up  a part  of  what 
is  commonly  called  the  fossa  pterygoidea ; the  fore- 
side of  this  palatine  pterygoid  process  is  an  irregular 
concave,  where  it  receives  the  back-part  of  the  great 
tuberosity  of  the  maxillary  bone.  Frequently  several 
small  holes  may  be  observed  in  this  triangular  pro- 
cess, particularly  one  near  the  middle  of  its  base, 
which  a little  above  communicates  with  the  common 
and  proper  holes  of  this  bone  already  taken  notice  of. 

(a)  Eustach.  tab.  47.  fig.  1.  3.  6,  7,  8.  Yidus  Vidius,  de  Anat. 
lib.  2.  cap.  2.  explicat.  tab.  6.  fig.  19.  Winslow,  Memoires  de 
l’acad.  des  sciences,  1720.  * Mesial  edge.  E. 
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The  nasal  lamella  of  this  bone  is  extremely  thin 
and  brittle,  and  rises  upwards  from  the  upper  side  of 
the  external  edge  of  the  square  bone,  and  from  the 
narrow  extremity  of  the  pterygoid,  process ; where  it 
is  so  weak,  and,  at  the  same  time,  so  firmly  fixed  to 
the  maxillary  bone,  as  to  be  very  liable  to  be  broken 
in  separating  the  bones. — From  the  part  where  the 
plate  rises,  it  runs  up  broad  on  the  inside  of  the  tube- 
rosity of  the  maxillary  bone,  to  form  a considerable 
share  of  the  sides  of  the  maxillary  sinus,  and  to  close 
up  the  space  between  the  sphenoid  and  the  great 
bulge  of  the  maxillary  bone,  where  there  would 
otherwise  be  a large  slit  opening  into  the  nostrils  (a). 
From  the  middle  internal  side  of  this  thin  plate,  a cross 
ridge  placed  on  such  another  of  the  maxillary  bone  is 
extended  ; on  it,  the  back-part  of  the  o,?  spongiosum  j 
inferius  rests.  Along  the  outside  of  this  plate,  the 
perpendicular  fossa  made  by  the  palate  nerve,  is  ob- 
servable. 

At  the  upper  part  of  this  nasal  plate,  the  palate 
bone  divides  into  two  processes,  which  I already 
named  orbitar  ; between  which  and  the  body  of  the 
sphenoid  bone,  that  hole  is  formed  which  I mentioned 
as  the  last  of  the  holes  common  to  the  sphenoid  bone. 
Sometimes  this  hole  is  only  formed  in  the  os  palati 
by  a cross  plate  going  from  the  one  orbitar  process  to 
the  other.  A nerve,  artery,  and  vein  belonging  to 
the  nostrils  pass  here.  The  anterior  of  the  two  orbi- 
tar processes  is  the  larger,  and  has  its  fore-part  conti- 
guous to  the  back  part  of  the  maxillary  sinus,  and  its 
upper  surface  appears  in  the  bottom  * of  the  orbit,  be- 
hind the  back-part  of  the  os  maxillare  and  planum. — 

It  has  cells  behind  resembling  those  of  the  ethmoid 
bone,  to  which  it  is  contiguous ; it  is  placed  on  the 
aperture  of  the  sinus  sphenoidalis,  so  as  to  leave  only 
a round  hole  at  its  upper  fore  part.  The  other  part 
of  the  orbitar  process  is  extended  along  the  internal 
side  of  the  upper  back  part  of  the  maxillary  tuberosity, 
to  the  base  of  the  sphenoid  bone,  between  the  root  of 
the  process  azygos  and  the  pterygoid  process. 

(a)  Mbin.  de  ossib.  § 88.  * Inial  and  Basilar  part.  E. 
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The  palate  square  part  of  this  palate  bone,  and  its  Substance, 
pterygoid  process,  are  firm  and  strong,  with  some  can - 
celli;  but  the  nasal  plate  and  orbitar  processes  are 
very  thin  and  brittle. 

The  palate  bones  are  joined  to  the  maxillary,  by  the  Connexion, 
fore-edge  of  the  palate  square  bone,  by  the  transverse 
palate  suture  : By  their  thin  nasal  plates,  and  part  of 
their  orbitar  processes,  to  the  same  bones,  by  the  pa - 
lato-maxillary  sutures : By  their  pterygoid  processes, 
and  back-part  of  the  nasal  plates,  to  the  alac  vesperti - 
Homan,  by  the  sphenoid  suture : By  the  transverse 
ridges  of  the  nasal  plates,  to  the  ossa  spongiosa  infe- 
rior a,  by  contact ; hence  frequently  there  is  an  inti- 
mate union  of  the  substance  of  these  bones  in  old 
skulls : — By  the  orbitar  processes,  to  the  ossa  plana 
and  cellulae  ethmoideae,  by  the  ethmoid  suture;  To 
the  body  of  the  sphenoid  bone,  by  the  sphenoid  su- 
ture : By  the  internal  edge  of  the  square  bones,  to 
each  other,  by  the  longitudinal  palate  suture,  and  by 
their  nasal  spines,  to  the  vomer  by  the  spinous  suture. 

The  palate-bones  form  part  of  the  palate,'  nostrils.  Uses, 
orbits,  and  fossae  pterygoideae,  and  they  cover  part  of 
the  sinus  maxillares,  sphenoidalcs,  and  ethmoidei. 

These  bones  are  very  complete  in  a new-born  in-  State  at 
fant,  the  nasal  plates  being  then  thicker  and  stronger  Birth, 
than  in  adults ; but  the  orbitar  processes  have  not  the 
cells  which  appear  in  the  bones  of  adults. 

When  we  are  acquainted  with  the  history  of  these 
bones,  the  reason  is  evident,  why  the  eyes  are  so  much  ■ 
affected  in  ulcers  of  the  palate,  as  to  be  often  attended 
with  blindness,  which  frequently  happens  in  an  ill- 
managed  lues  venerea ; or  why,  on  the  other  hand,  the 
palate  suffers  from  an  aegylops  (a). 

Ossa  Tuubinata,  or  spongiosa  inferior  a,  resemble  Inferior 
the  superior  ossa  spongiosa  in  shape  and  substance,  spongy 
but  have  their  anterior  and  upper  edges  contiguous  to  Bones, 
the  transverse  ridges  of  the  maxillary  and  palate  bones. 

From  their  upper  straight  edge,  tAVo  small  processes 
stand  out : the  posterior,  which  is  the  broadest,  de- 
scends to  cover  some  of  the  antrum  Highmorianum  : 

a > 

{a)  Hoffman,  in  Ephemerid.  German,  cent.  1.  and  2.  observ.  135. 
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the  anterior  rises  up  to  join  the  os  unguis,  and  to  make 
part  of  the  lacrymal  duct. 

Below  the  spongy  bones  already  mentioned,  there 
are  sometimes  two  others,  one  in  each  nostril,  which 
seem  to  be  a production  of  the  sides  of  the  maxillary 
sinus  turned  downwards  (a).  When  this  third  sort  of 
spongy  bone  is  found,  the  middle  one  of  the  three  in 
each  nostril  is  the  largest,  and  the  lowest  is  the  small- 
est. Besides  all  these,  there  are  often  several  other 
small  bones  standing  out  into  the  nostrils,  that,  from 
their  shape,  might  also  deserve  the  name  of  turbinata, 
but  are  uncertainin  their  bulk,  situation,  and  number  (b). 

The  names  of  these  bones  sufficiently  declare  their 
spongy  substance,  which  has  no  firm  external  plate 
covering  it. 

They  are  joined  to  the  ossa  maxillaria,  palalt,  and 
unguis  in  old  subjects,  by  a firm  union  of  substance  ; 
and  as  this  happens  also  frequently  in  people  of  no 
great  age  ; some  (c)  are  of  opinion,  that  they  should 
be  esteemed  part  of  the  palate  bones  ; others  ( d ) think 
that  since  their  upper- edge  is  continued  by  a plate  to 
a part  of  the  os  ethmoides,  they  ought  to  be  esteemed 
to  be  a part  of  this  bone. 

Their  use  is,  to  straiten  the  nostrils,  to  afford  a large 
surface  for  extending  the  organ  of  smelling,  to  cover 
part  of  the  antra  maxillaria , and  to  assist  in  forming 
the  under  part  of  the  lacrymal  ducts,  the  orifices  of 
which  into  the  nose  are  concealed  by  these  bones. 

The  ossa  turbinata  are  nearly  complete  in  a new- 
born infant. 

Vomer,  or  bone  resembling  a plough-share,  is  the 
thirteenth  of  the  upper  jaw,  without  a fellow,  forming 
the  lower  and  back  parts  of  the  partition  of  the  nose  (e). 

The  figure  of  this  bone  is  an  irregular  rhomboid. — 
Its  sides  are  flat  and  smooth.  Its  posterior  edge  ap- 
pears in  an  oblique  direction  at  the  back  part  of  the 
nostrils.  The  upper  one  is  firmly  united  to  the  base  of 

(«)  Cowper  in  Drake’s  Anthropolog.  book.  3.  chap.  10. 

(6)  Santorin.  Observat.  anatomic,  cap.  5.  § 9. 

(c)  Id.  ibid.  cap.  5.  § 7. 

(<?)  Hunauld.  in  Memoires  de  l’acad.  des  sciences,  1730. 

(c)  Columb.  de  re  anat.  lib.  1.  cap.  8.— Fallop.  Observat.  anatom. 
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the  sphenoid  bone,  and  to  the  nasal  plate  of  the  eth- 
moid, and,  when  it  can  be  got  separated,  is  hollow,  fo? 
receiving  the  processus  azygos  of  the  sphenoid.  The  an- 
terior edge  has  a long  furrow  in  it,  where  the  middle 
cartilage  of  the  nose  enters.  The  lower  edge  is  firmly- 
united  to  the  nasal  spines  of  the  maxillary  and  palate 
bones.  These  edges  of  this  bone  are  much  thicker  than 
its  middle,  which  is  as  thin  as  the  finest  paper ; by 
which,  and  the  firm  union  or  connexion  this  bone  has 
above  and  below,  it  can  very  seldom  be  separated  entire 
in  adults ; but,  in  a child,  it  is  much  more  easily  sepa- 
rated entire,  and  its  structure  is  more  distinctly  seen ; 
wherefore  I shall  examine  all  its  parts  of  such  a subject. 

Its  situation  is  not  always  perpendicular,  but  often 
inclined  and  bended  to  one  side,  as  well  as  the  nasal 
plate  of  the  ethmoid  bone. 

The  vomer  is  convex  at  its  upper  part,  and  then  is 
straight,  as  it  is  extended  downwards  and  forwards 
where  it  is  composed  of  two  plates ; the  edges  of  which 
have  a great  number  of  small  processes,  disposed  some- 
what like  the  teeth  of  a saw,  but  more  irregularly,  and 
several  of  them  are  reflected  back.  Between  these 
plates  is  left  a deep  fossa,  which,  as  far  as  the  top  of 
the  curvature,  is  wide,  and  has  strong  sides  for  receiv- 
ing the  processus  azygos  of  the  sphenoid  bone.  Beyond 
the  arch  forwards,  the  fossa  is  narrower  and  shallower 
gradually  to  the  point  of  the  bone,  receiving  for  some 
way  the  nasal  lamella  e'thmoidea  ; which,  after  the  os- 
sification is  complete,  is  so  closely  united  to  the  vomer 
by  the  little  processes  piercing  into  its  substance,  as  to 
prevent  any  separation  ; on  which  account  it  has  been 
esteemed  by  some  (ft)  a part  of  the  ethmoid  bone.  The 
middle  cartilage  of  the  nose  fills  up  what  remains  of 
the  fossa  at  its  fore-part.  The  posterior  edge  of  the 
vomer,  which  appears  above  the  back  part  of  the  palate 
bones,  is  broader  above ; but  as  it  descends  forwards, 
becomes  thinner,  though  it  is  still  solid  and  firm.  The 
lower  edge  of  this  bone,  which  rests  on  the  nasal  spine 
of  the  palate  and  maxillary  bones,  has  a little  furrow 

(a)  Lieutaud.  Essais  anatomiques,  1 sect,  l’os  ethmoide. 
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on  each  side  of  a small  middle  ridge,  answering  to  the 
spines  of  the  bones  of  different  sides,  and  the  interstice 
between  them.  This  edge  and  the  upper  one  meet  in 
the  pointed  fore- end  of  this  bone. 

The  body  of  the  vomer  has  a smooth  surface,  and 
solid,  but  thin  substance  ; and  towards  its  sides,  where 
it  is  thickest,  some  cancelli  may  be  observed,  when  the 
bone  is  broken. 

It  is  joined  above  to  the  sphenoid  and  ethmoid  bones, 
and  to  the  middle  cartilage  of  the  nose,  by  schindyle- 
sis ; — below,  to  the  maxillary  and  palate  bones,  by 
the  spinous  suture. 

The  vomer  divides  the  nostrils,  enlarges  the  organ 
of  smelling  by  allowing  place  for  expanding  the  mem- 
brane of  the  nose  on  its  sides,  and  sustains  the  palate- 
plates  of  the  maxillary  and  palate  bones,  which  other- 
wise might  be  in  hazard  of  being  pressed  into  the 
nostrils ; while  the  vomer  is  secured  from  shuffling  to 
one  side  or  other  by  the  double  schindylesis,  by  which 
it  is  joined  to  the  bones  above  and  below. 

These  then  are  all  the  bones  which  compose  the  up- 
per jaw,  except  the  teeth,  which  are  so  much  a-kin  to 
those  of  the  lower  jaw,  that  I choose  to  make  one  de- 
scription serve  for  both,  in  which  the  differences  ob- 
servable in  them  shall  be  remarked,  after  the  second 
part  of  the  face,  the  lower  jaw,  is  examined  ; because 
the  structure  of  the  teeth  cannot  be  well  understood, 
until  the  case  in  which  they  are  set  is  explained. 
Inferior  Maxilla  Inferior*,  the  lower  jaw  consists  only  of 
Maxilla,  one  moveable  bone,  and  sixteen  teeth  incased  into  it. 

This  bonp,  which  is  somewhat  of  the  figure  of  the 
Greek  letter  v,  is  situated  at  the  lower  part  of  the  face, 
so  that  its  convex  middle  part  is  forwards,  and  its  legs 
are  stretched  back.  It  is  commonly  divided  into  the 
chin,  sides,  and  processes. — The  chin  is  the  middle 
fore-part,  the  extent  of  which  to  each  side  is  marked  on 
the  external  surface  by  the  holes  observable  there,  and 
internally  by  the  beginning  of  an  oblique  ridge. — Be- 
yond these  the  sides  appear,  and  are  continued  till  the 

* Tivoi,  tmyuv,  manclibula,  facies.  Maxilla  basilaris.  Bare!. 
Muse.  Mot.  p.  167.  E. 
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bone,  by  bending  upwards,  begins  to  form  the  pro- 
cesses. 

On  the  fore  part  of  the  chin,  a transverse  ridge  ap- 
pears in  the  middle,  on  each  side  of  which  the  musculi 
quadrati,  or  depressores  labii  inferioris,  and  the  levato - 
re. v labii  inferioris*,  depress  the  bone,  and  below  these 
prints,  a small  rising  may  be  observed,  where  the  de- 
pressores commence. — On  the  back-part  of  the  chin, 
sometimes  three,  always  two,  smallprotuberancesappear 
in  the  middle.  To  the  uppermost,  when  it  is  seen,  the 
fraenum  of  the  tongue  is  connected.  From  the  middle 
one,  the  musculi  genioglossi  rise ; and  from  the  lowest, 
the  geniohyoidei  have  their  origin.  Below  the  last,  we  see 
two  rough  sinuosities  formed  by  the  digastric  muscles. 

At  the  lower  and  fore-part  of  the  external  surface  Sides, 
of  each  side  of  the  lower  jaw,  a small  eminence  may 
be  observed,  where  the  depressor  labiorum  communist 
rises.  Near  the  upper  edge  of  the  side  a ridge  runs 
length- ways,  to  which  the  under  part  of  the  musculus 
buccinator  is  connected. — Internally,  towards  the  upper 
edge  of  each  side,  appears  another  ridge,  from  which 
the  mylohyoidei  have  their  origin,  and  to  which  the  in- 
ternal membrane  of  the  gums  adheres. 

In  the  upper  edge  of  both  chin  and  sides  are  a great  Alveoli. 
many  deep  pits  or  sockets,  for  receiving  the  roots  of 
the  teeth.  The  number  and  magnitude  of  these  sock- 
ets are  various,  because  of  the  different  number,  as 
well  of  the  teeth  themselves,  as  of  their  roots,  in  dif- 
ferent people.  These  sockets  in  this  lower  jaw,  as  well 
as  in  the  upper  one,  are  less  deep  as  old  age  comes  on  ; 
when  freed  from  the  teeth  by  any  means,  they  are 
some  time  after  filled  up  with  an  osseous  net-work, 
which  at  last  becomes  entirely  solid,  and  as  smooth  as 
any  other  part  of  the  bone  ; so  that  in  a great  many 
old  jaws  one  cannot  observe  a vestige  of  the  sockets  : 

But  then  the  jaw  becomes  less,  and  much  narrower  (a). 
—Hence  we  may  know  why  the  chin  and  nose  of 
edentulous  people  are  much  nearer  than  before  the 
teeth  were  lost ; while  their  lips  either  fall  in  towards 

* Levatores  menti.  Alb.  E. 

+ Depressor  anguli  oris.  Alb.  E. 

(o)  VesaL  Anat.  lib.  1.  cap.  10. 
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the  mouth,  or  stand  prominent  forwards.— When  new 
teeth  are  protruded,  new  sockets  are  formed  (a).— 
The  lower  edge  of  the  chin  and  sides  is  smooth  and 
equal,  and  is  commonly  called  the  base  of  the  lower 
jaw. — The  ends  of  the  base,  where  the  jaw  turns  up- 
wards, are  called  its  angles ; the  external  surface  of 
each  of  which  has  several  inequalities  upon  it,  where 
the  masseter  muscle  is  inserted ; as  the  internal  surface 
also  has,  where  the  pterygoideus  internus  is  inserted, 
and  a ligament  extended  from  the  styloid  process  of 
the  temporal  bone  is  fixed. 

The  processes  are  two  on  each  side. — The  anterior 
sharp  thin  coronoid  ones  have  the  crotaphite  muscles  in- 
serted into  them. — The  posterior  processes  or  condyles * 
terminate  in  an  oblong  smooth  head,  supported  by  a cer- 
vix. The  heads  whose  greatest  length  is  transverse, 
and  whose  convexity  is  turned  forwards,  are  tipped  with 
cartilage,  as  the  articulated  parts  of  all  other  moved 
bones  are.  The  fore  part  of  the  root  and  neck  of  these 
condyloid  processes  are  a little  hollow  and  rough,  where 
the  external  pterygoid  muscles  are  inserted. 

The  holes  of  the  lower  jaw  are  two  on  each  side; 
one  at  the  root  of  the  processes  internally,  where  a 
large  branch  of  the  third  branch  of  the  fifth  pair  of 
nerves  enters  with  an  artery,  and  a vein  returns.  A 
small  sharp  process  frequently  juts  out  backwards 
from  the  edge  at  the  fore-part  of  this  hole,  to  which  a 
ligament  extended  from  the  temporal  bone  is  fixed  (6), 
which  saves  the  nerve  and  vessels  from  being  too  much 
pressed  by  the  pterygoid  muscles.  From  the  lower 
side  of  this  hole,  either  a small  superficial  canal  or  a 
furrow  descends,  where  a branch  of  the  nerve  is  lodg- 
ed, in  its  way  to  the  mylo-hyoideus  muscle  and  sublin- 
gual gland  (c).  The  other  hole  is  external,  at  the  con- 
fines of  the  chin,  where  branches  of  the  nerve  and 
vessels  come  out.  The  canal  betwixt  these  two  holes  is 
formed  in  the  middle  of  the  substance  of  the  bone,  and 
is  pierced  by  a great  number  of  small  holes,  by  which 
the  nerves  and  blood  vessels  of  the  cancelli  and  teeth 

(a)  Fallop.  Observ.  anat. 

* Articulatorii.  (5)  "VVeitbrecht.  Syndesmolog.  fig.  32.  1. 

(c)  Palfyn.  Anat,  chirur.  traite  5.  chap.  6. 
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pass.  This  canal  is  continued  a little  further  than  the 
external  hole  at  the  chin.  On  account  of  the  vessels 
and  nerves  in  the  lower  jaw,  fractures  of  it  may  be  at- 
tended with  dangerous  symptoms. 

The  surface  of  the  lower  jaw  is  hard  and  firm,  ex-  Substance, 
cept  at  the  spongy  sockets,  where  however  it  is  stronger 
than  the  upper  jaw.  Its  internal  substance  is  cellular, 
without  any  solid  partition  between  the  cancelii  in  its 
middle.  At  the  base,  especially  of  the  chin,  where 
this  bone  is  most  exposed  to  injuries,  the  solid  sides  o£ 
it  are  thick,  compact,  and  hard. 

The  lower  jaw  generally  receives  the  roots  of  six-  Connexion, 
teen  teeth  into  its  sockets,  by  gomphosis  ; and  its  con- 
dyloid processes,  covered  with  cartilage,  are  articulated 
with  the  temporal  bones,  in  a manner  that  is  not  com- 
monly described  aright:  For,  as  was  already  mentioned 
in  the  description  of  the  temporal  bones,  not  only  the 
fore  part  of  the  cavity  between  the  zygomatic,  auditory , 
and  vaginal  processes,  but  also  the  adjoining  tubercle 
at  the  root  of  the  zygomatic  process  of  each  os  tempo- 
rum  is  covered  with  a smooth  cartilage,  for  this  articu- 
lation.— Here  also  is  placed  an  intermediate  moveable 
cartilage,  which  being  thin  in  the  middle,  and  thick 
at  the  edges,  is  concave  on  both  sides  ; and  is  connect- 
ed so  firmly  by  ligaments  to  each  condyle , as  to  follow 
the  motions  of  the  condyle  ; and  so  loosely  to  the  tem- 
poral bone,  as  readily  to  change  its  situation  from  the 
cavity  to  the  tubercle,  and  to  return  again  ; while  the 
common  ligament  of  the  articulation  affords  space 
enough  for  such  a change  of  place  backwards  and  for- 
wards ; but,  like  other  ligaments  of  the  joints  by  gin- 
glimus,  is  strong  and  short  at  the  sides,  to  confine  the 
lateral  motions. 

When  therefore  the  teeth  of  both  jaws  coincide,  the  Motions  of 
condyles  are  lodged  securely  in  the  temporal  cavities,  the  Lower 
but  their  motions  to  either  side  must  be  confined  both  Jaw* 
by  the  firmness  of  the  ligaments,  and  the  rising  brims 
which  are  on  each  side  of  the  cavities.  When  the  jaw 
is  brought  directly  forwards,  the  condyles  and  interme- 
diate cartilages  descend  and  advance  forwards  upon  the 
tubercles.  In  this  situation  the  lateral  motions  are  a 
little  more  free  than  in  the  former  one,  from  the  want 
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of  rising  brims  to  stop  the  condyles.  When  the  fore- 
teeth of  the  lower  jaw  are  moved  forwards,  and  to  a 
side,  the  condyle  of  the  opposite  side  is  either  advan- 
ced from  the  cavity  of  the  tubercle,  while  the  condyle 
of  the  same  side  remains  in  the  cavity ; or  if  both  con- 
dyles are  on  the  tubercles,  when  the  jaw  is  moved  ob- 
liquely to  a side,  the  condyle  of  the  side  to  which  the 
motion  is  made  slides  back  from  the  tubercle  to  the 
cavity.  When  the  mouth  is  opened  by  the  descent  of 
the  lower  jaw,  the  fore-part  of  it,  where  the  depressing 
muscles  are  fixed,  is  drawn  backwards,  as  well  as 
downwards,  while  resistance  is  made  to  the  angles 
moving  backwards  by  the  masseter  and  internal  ptery- 
goid muscles,  and,  at  the  same  time,  the  external 
pterygoid  draw  the  cond}des  and  their  moveable  carti- 
lages forwards ; and  therefore,  when  the  mouth  is  open- 
ed, the  condyles  are  carried  forwards  upon  the  tuber- 
cles, and  the  axis  of  motion  of  the  bone  is  a little  above 
its  angles.  But  in  this  situation  there  is  less  resistance, 
than  in  any  other,  to  the  condyles  luxating  forwards ; 
a disease  which  seldom  happens,  except  when  people 
are  gaping  too  wide ; and  therefore  the  common  prac- 
tice of  nurses,  who  support  the  jaw  of  infants  when 
they  are  yawning,  is  reasonable.  In  chewing  there  is 
a succession  of  the  motions  above  described  (a). 

Here  a general  remark  may  be  made,  That  where- 
ever  moveable  cartilages  are  found  in  joints,  either  the 
articulated  bones  are  of  such  a figure,  or  so  joined  and 
fixed  by  their  ligaments,  that  little  motion  would  be 
allowed  without  such  cartilages  ; or  else  some  motions 
are  necessary  to  the  right  use  of  the  member,  which 
the  form  of  the  articulation  would  not  otherwise  allow. 
This  will  more  fully  appear  after  the  other  joints  with 
such  cartilages  are  described. 

In  a child  born  at  the  full  time,  the  lower  jaw  is 
composed  of  two  bones,  connected  in  the  middle  of 
the  chin  by  a thin  cartilage,  which  gradually  ossifies, 
and  the  two  bones  intimately  unite.  In  each  of  these 

(«)  For  a more  full  account  of  this  articulation,  vid.  Edinburgh 
Medical  Essays  and  observ.  vol.  1.  art.  11.  and  vol.  III.  art.  13. 

Memoires  de  l’acad.  des  sciences,  1744. — See  also  Monro’s 

Works,  4to.  p.  231,  and  I3a  relay  on  Muse.  Mot.  p.  482.  E. 
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bones  there  are  five  or  six  sockets  for  teeth,  as  in  the 
upper  jaw. 

After  I have  thus  described  the  incasement  of  the  Uses, 
teeth,  the  insertion  of  so  many  muscles  of  the  tongue, 
and  of  the  os  hyoides,  the  connexion  of  the  membrane 
of  the  tongue  to  the  maxillary  bone,  and  the  motions 
of  this  bone,  it  is  easy  to  see,  that  the  lower  jaw  must 
be  a principal  instrument  in  manducation,  deglutition, 
and  speech. 

The  Teeth  are  the  hard  white  bodies  placed  in  theTe*th. 
sockets  of  both  jaws.  Their  number  is  generally  six- 
teen above,  and  as  many  below  ; though  some  people 
have  more,  others  have  fewer. 

The  broad  thick  part  of  each  tooth  which  appears  Part*, 
without  the  socket,  is  the  base  or  body*.  The  smaller 
processes  sunk  into  the  maxilla ?,  are  the  roots  or  fangs, 
which  become  gradually  smaller  towards  the  end  far- 
thest from  the  base,  or  are  nearly  conical,  by  which 
the  surface  of  their  sides  divides  the  pressure  made  on 
the  bases,  to  prevent  the  soft  parts,  which  are  at  the 
small  points  of  the  sockets,  from  being  hurt  by  such 
pressure.  At  the  place  where  the  base  ends,  and  the 
roots  begin,  there  is  generally  a small  circular  depres- 
sion, which  some  call  the  neck  or  collar. 

Without  the  gums  the  teeth  are  covered  with  no 
membrane,  and  they  are  said  to  have  no  proper  pe- 
riosteum, within  the  sockets,  but  that  is  supplied  by 
the  reflected  membrane  of  the  gums ; which,  after  a 
good  injection,  may  be  evidently  seen  in  a young  sub- 
ject, with  the  vessels  from  it  penetrating  into  the  sub- 
stance of  the  teeth ; and  it  may  be  discovered  in  any 
tooth  recently  pulled,  by  macerating  it  in  water  (a). 

The  adhesion  of  this  membrane  to  these  roots  is 
strengthened  by  the  small  furrows  observable  on  them. 

Each  tooth  is  composed  of  its  cortex,  or  enamel,  and  Composi- 
an  internal  bony  substance.  The  cortex  has  no  cavity  tiQ5. 
or  place  for  marrow ; and  is  so  hard  and  solid,  that  saws 
or  files  can  with  difficulty  make  impression  on  it.  It  is 
thickest  upon  the  base,  and  gradually,  as  the  roots  turn 
smaller,  becomes  thinner,  but  not  proportionally  to  the 
difference  of  the  size  of  the  base  and  roots. — The  fibres 

* Corona,  (a)  Coivper,  Anat.  Esplicat.  tab.  92.  fig.  7.  lit.  E. 
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of  this  enamel  are  all  perpendicular  to  the  internal  sub- 
stance, and  are  straight  on  the  base,  but  at  the  sides  are 
arched  with  a convex  part  towards  the  roots  (a);  which 
makes  the  teeth  resist  the  compression  of  any  hard  bo- 
dy between  the  jaws,  with  less  danger  of  breaking 
these  fibres,  than  if  they  had  been  situated  transverse- 
ly. The  spongy  sockets  in  which  the  teeth  are  placed 
likewise  serve  better  to  prevent  such  an  injury,  than  a 
more  solid  base  would  have  done.  Notwithstanding  the 
great  hardness  of  this  cortex,  it  is  wasted  by  manduca- 
tion.  Hence  the  sharp  edges  of  some  teeth  are  blunted, 
and  made  broad,  while  the  rough  surfaces  of  others  are 
made  smooth  and  flat,  as  people  advance  in  life. 

The  bony  part  of  the  teeth  has  its  fibres  running 
straight,  according  to  the  length  of  the  teeth.  When 
it  is  exposed  to  the  air,  by  the  breaking  or  falling  off 
of  the  hard  cortex,  it  soon  corrupts.  And  thence  ca- 
rious teeth  are  often  all  hollow  within,  when  a very 
small  hole  appears  only  externally. 

Canals  The  teeth  have  canals  formed  in  their  middle, 

wherein  are  lodged  their  nerves  and  blood-vessels ; 
which  they  certainly  need,  being  constantly  wasted  by 
the  attrition  to  which  they  are  subjected  in  manduca- 
tion,  and  for  their  further  growth,  not  only  after  they 
first  appear,  but  even  in  adults ; as  is  evident  when  a 
tooth  is  taken  out : For  then  the  opposite  one  becomes 
longer,  and  those  on  each  side  of  the  empty  socket  turn 
broader;  so  that  when  the  jaws  are  brought  together,  it 
is  scarcely  observable  where  the  tooth  is  wanting  ( b ). 

Vessels  and  The  vessels  are  easily  traced  so  long  as  they  are  in 

Nerves.  the  large  canal,  but  can  scarcely  be  observed  in  their 
distribution  from  that  to  the  substance  of  the  teeth  of 
adults.  Ruysch  (c)  however  affirms,  that  after  injec- 
tion he  could  trace  the  arteries  into  the  hardest  part  of 
the  teeth,  and  Leewenhoek  (d)  suspected  the  fibres  of 
- the  cortex  to  be  vessels.  In  children  I have  frequently 
injected  the  vessels  of  the  teeth  as  far  as  their  base, 


(а)  Havers,  Osteolog.  nov.  disc.  1. 

(б)  lngras.  de  tumor,  cap.  1.  p.  24,  25,  2C. 
(c)  Thesaur.  10,  num.  27. 

id)  Arcan.  natur.  continuat.  epist.  p.  3. 
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and  in  such  as  are  not  entirely  ossified,  one  can  with 
a lucky  injection  fill  so  many  vessels,  as  to  make  both 
the  outside  and  inside  of  the  cortical  part  appear  per- 
fectly red. — This  plentiful  supply  of  vessels  must  ex- 
pose the  teeth  to  the  same  disorders  that  attack  other 
vascular  parts ; and  such  teeth  as  have  the  greatest 
number  of  vessels,  must  have  the  most  numerous 
chances  of  being  seized  with  these  diseases. 

Every  root  of  each  tooth  has  such  a distinct  canal, 
with  vessels  and  nerves  in  it.  These  canals  in  the  teeth 
with  more  than  one  root,  come  nearer  each  other,  as 
they  approach  the  base  of  the  tooth ; and  at  last  are 
separated  only  by  very  thin  plates,  which  being  gene- 
rally incomplete,  allow  a communication  of  all  the  ca- 
nals ; and  frequently  only  one  common  cavity  appears 
within  the  base,  in  which  a pulpy  substance,  composed 
of  nerves  and  vessels  is  lodged.  The  condition  there- 
fore of  the  nerves  here  bears  a strong  analogy  to  that 
of  the  cutaneous  nerves  which  serve  for  the  sensation 
of  touching. 

The  entry  of  the  canals  for  these  vessels  is  a small 
hole  placed  a little  to  a side  of  the  extreme  point  of 
each  root  ; sometimes,  especially  in  old  people,  this 
hole  is  entirely  closed  up,  and  consequently  the  nerves 
and  blood-vessels  are  destroyed  (a). 

The  teeth  are  seen  for  a considerable  time  in  form  of  Evolution. 
mucus  contained  in  a membrane ; afterwards  a thin  cor- 
tical plate,  and  some  few  osseous  layers  appear  within 
the  membrane, with  a large  cavity  filled  with  mucus  in 
the  middle ; and  gradually  this  exterior  shell  turns 
thicker,  the  cavity  decreases,  the  quantity  of  mucus  is 
lessened,  and  this  induration  proceeds  till  all  the  body  is 
formed;  from  which  the  roots  are  afterwards  produced. 

In  young  subjects,  different  stamina  or  rudiments  of 
teeth  are  to  be  observed.  Those  next  the  gums  ordina- 
rily hinder  the  deeper-seated  ones  from  making  their 
way  out,  while  these  prevent  the  former  from  sending 
out  roots,  or  from  entering  deep  into  the  bony  sock- 
ets of  the  jaws  ; by  which  they  come  to  be  less  fixed. 

Children  are  seldom  born  with  teeth  ; but  usually  at  Changes, 
two  years  of  age  they  have  twenty  ; and  their  number 
does  not  increase  till  they  are  about  seven  years  old, 

(a)  De  la  Hire  Histoire  de  l’acad.  des  sciences,  1699. 
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when  the  teeth  that  first  made  their  way  through  the 
gums  are  thrust  out  by  others  that  have  been  formed 
deeper  in  the  jaw,  and  some  more  of  the  teeth  begin  to 
discover  themselves  farther  back  in  the  mouth.  About 
fourteen  years  of  age,  some  more  of  the  first  crop  are 
shed,  and  the  number  is  increased.  This  shedding  of 
the  teeth  is  of  good  use ; for  if  the  first  had  remained, 
they  would  have  stood  at  a great  distance  one  from 
another ; because  the  teeth  are  too  hard  in  their  outer 
crust,  to  increase  so  fast  as  the  jaws  do.  Whereas  both 
the  second  layer,  and  the  teeth  that  come  out  late, 
meeting,  while  they  are  soft,  with  a considerable  re- 
sistance to  their  growth  in  length,  from  those  situated 
upon  them,  necessarily  come  out  broad,  and  fit  to  make 
that  close  guard  to  the  mouth*,  which  they  now  form. 

The  teeth  are  joined  to  the  sockets  by  gomphosis,' 
and  the  gums  contribute  to  fix  them  there  ; as  is  evi- 
dent by  the  teeth  falling  out  when  the  gums  are  any 
way  destroyed,  or  made  too  spongy  ; as  in  the  scurvy 
or  salivations  : whence  some  (a)  class  this  articulation 
with  the  syssarcosis .■ 

The  uses  of  the  teeth  are  to  masticate  our  aliment, 
and  to  assist  us  in  the  pronunciation  of  several  letters. 

Though  the  teeth  so  far  agree  in  their  structure, 
yet,  because  of  some  things  wherein  they  differ,  they 
are  generally  divided  into  three  classes,  viz.  incisores, 
canini  and  molares. 

The  incisores  f are  the  four  fore-teeth  in  each  jaw, 
receiving  their  name  from  their  office  of  cutting  our 
aliment ; for  which  they  are  excellently  adapted,  be- 
ing each  formed  into  a sharp-cutting  edge  at  their 
base,  by  their  fore-side  turning  inwards  there,  while 
they  are  sloped  down  and  hollowed  behind  X so  that 
they  have  the  form  of  wedges ; and  therefore  their 
power  of  acting  must  be  considerably  increased. — 
Seeing  in  the  action  of  the  incisores,  a perpendicular 
compression  only  is  necessary,  without  any  lateral  mo- 
tion, they  are  not  so  firmly  fixed  in  their  sockets  as 
the  other  teeth  are,  each  having  only  one  short  root, 

* qpuyy.oi.  (a)  Drake’s  Anthropolog.  book  4.  chap.  3. 

+ Y-Xotcntoi,  -to/a'ikoi , x.r'tn;,  Tofcctu;,  zrgoutrSioi,  «$Uf> 

risorii,  quaterii,  primi,  primores,  anteriores,  acuti. 

J ’OXfi'irico;. 
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but  that  is  broader  from  before  backwards,  than  to 
either  side,  to  have  the  greatest  strength  where  it  is 
exposed  to  the  strongest  force  applied  to  it  (a). 

The  incisores  of  the  upper  jaw,  especially  the  two 
middle  •,  are  broader  and  longer  generally  than  those 
of  the  under  jaw. 

In  a new  born  infant,  only  the  outer  shell  of  the 
body  of  these  teeth  is  hardened.  Afterwards,  when 
the  stamina  of  two  sets  are  formed,  each  has  its  own 
socket,  those  nearest  to  the  edge  of  the  gums  being 
placed  more  forward,  and  the  others  are  lodged  far- 
ther back  within  the  jaw-bones. 

Canini  f , from  the  resemblance  to  dog’s  tusks,  are  Canini. 
one  on  each  side  of  the  incisores  in  each  jaw.  The 
two  in  the  upper  jaw  are  called  eye-teeth,  from  the 
communication  of  nerves  which  is  said  to  be  betwixt 
them  and  the. eyes.  The  two  in  the  lower  jaw  are 
named  angular  or  ivike  teeth , because  they  support  the 
angles  of  the  mouth. 

The  canini  are  broader,  longer,  and  stronger,  than 
the  incisores.  Their  bases  are  formed  into  a sharp 
edge,  as  the  incisores  are  ; only  that  the  edge  rises 
into  a point  in  the  middle.  Each  of  them  has  gene- 
rally but  one  long  root,  though  sometimes  they  have 
two  ( [b ).  The  roots  are  crooked  towards  tha  end. 

The  canini  of  the  upper  jaw  are  larger,  longer,  and 
with  more  crooked  roots  than  those  of  the  under  jaw. 

The  form  of  their  base  is  fit  both  for  piercing  and 
cutting,  and  the  long  crooked  root  of  each  makes  it 
secure  in  the  socket. 

The  canini  of  a child  are  much  in  the  same  condi- 
tion as  the  incisores. 


The  dentes  molares,  or  grinders  j,  which  have  got  Molar  a. 
their  name  because  they  grind  our  food,  are  generally 
five  in  each  side  of  each  jaw ; in  all  twenty.  Their 
bases  are  broader,  more  scabrous,  and  with  a thinner 
cortical  substance,  than  the  other  teeth.  They  have 
also  more  roots,  and  as  these  roots  generally  divaricate 
from  each  other,  the  partitions  of  the  sockets  between 

(a)  Lettre  sur  l’osteologie,  ascribed  to  Du  Verney. 

* Duale*. 

+ KuKjSovrsf,  risorii,  fractorii,  collaterals, 'collumellares. 

(b)  Fauchard,  Chirurgien  dentiste,  chap.  1. 

$ Mt/X/ra/,  y'opQoi,  Qpowvpti,  maxillares,  reel# 

s#les,  clavales,  buccarurn. 
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them  bear  a large  share  of  the  great  pressure  they 
suffer,  and  hinder  it  from  acting  on  their  points  (a). 

The  base  of  the  first  grinder  has  an  edge  pointed 
in  the  middle,  on  its  outside,  resembling  the  canini, 
from  which  it  slopes  inwards  till  it  rises  again  into  a 
point.  It  has  generally  but  one  root,  which  is  some- 
times long  and  crooked  at  its  point. 

The  second  dens  molaris  has  two  points  on  its  base, 
rising  nearly  equally  on  its  out  and  inside.  It  has  two 
roots,  either  separate  or  run  together,  but  shorter  than 
the  root  of  the  first.  These  two  anterior  grinders  are 
much  smaller  than  the  three  that  are  placed  farther 
back  in  the  mouth. 

The  third  and  fourth  are  very  broad  in  their  bases, 
with  four  or  five  points  standing  out ; and  they  have 
three  or  more  roots. 

Dtniet  Sa»  The  fifth,  called  commonly  dens  sapientice  *,  from 
picntia:.  its  coming  through  the  gums  later  than  the  other 
grinders,  has  four  points  on  its  base,  which  is  not  so 
large  as  the  base  of  the  third  and  fourth,  and  its  roots 
are  less  numerous. 

The  incisores  of  the  upper  jaw,  being  broader  than 
those  of  the  lower  jaw,  make  the  superior  grinders  be 
placed  so  much  farther  back  than  the  lower  ones,  that 
when  they  are  brought  together,  by  shutting  the 
mouth,  the  points  of  the  grinders  of  the  one  jaw  enter 
into  the  depressions  of  the  opposite  grinders,  and  they 
are  all  equally  applied  to  each  other,  notwithstanding  * 
the  inequality  of  their  surface. 

The  numerous  roots  of  the  dentes  molares  prevent 
their  loosening  by  the  lateral  pressure  they  suffer  in 
grinding;  and  as  the  sockets  in  the  upper  jaw  are 
more  spongy,  and  the  teeth  are  more  liable,  by  their 
situation  to  fall  out  ( b ),  the  grinders  there  have  more 
numerous  and  more  separated  roots  than  in  the  lower 
jaw  (c).  The  number  however  of  the  roots  of  the 
teeth  of  both  jaws  is  very  uncertain ; sometimes  they 
are  more,  sometimes  fewer  „•  frequently  several  roots 
are  joined  together : at  other  times  they  are  all  dis- 
tinct. The  disposition  of  such  as  are  distinct  is  also 
various ; for  in  some  the  roots  stand  out  straight,  in 

(a)  Lettre  sur  l’osteologie. 

* xgavrngt;,  scnsus,  intellectus,  serotini, 

®iatem  complentes,  genuini,  moderatores. 

(b)  Galen,  de  ossib.  c.  5.  (c)  Fauchard  Chirurg.  dent,  chap.  !• 
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others  they  separate,  and  in  others  again  they  are 
crooked  inwards.  When  the  roots  are  united,  we  can 
still  distinguish  them,  by  remarking  the  number  of 
small  holes  at  their  points,  which  determine  the  num- 
her  of  roots  each  tooth  ought  to  be  reckoned  to  have. 

At  the  time  of  birth,  only  two  denies  molares  in 
each  jaw  have  begun  to  ossify,  and  that  at  little  more 
than  the  base,  which  has  several  sharp  points  standing 
out  from  it.  The  temporary  grinders  are  placed  more 
directly  upon  the  internal  set  than  the  other  two  class- 
es ; sometimes  there  is  a piece  of  the  bone  of  the  jaws 
between  the  two  sets ; in  other  children,  the  two  sets 
have  no  bone  interposed  between  them  (a). 

From  what  has  been  said,  the  answers  to  the  fol- 
lowing queries  may  be  given. 

Why  are  children  subject  to  salivation,  fever,  con- 
vulsion, vomiting,  purging,  &c.  when  their  teeth  are 
breeding  or  cutting  the  gums. 

Why  in  children  do  the  dentes  incisores  first  cut  the 
gums,  the  canini  next,  and  molares  last  * i 

Why  do  children  shed  their  teeth  ? 

Wherefore  have  these  temporary  teeth  generally  no 
roots,  or  very  small  ones  ? 

Why  have  these  first  teeth  sometimes  roots,  and 
that  more  frequently  in  teeth  pulled  by  art  than  in 
those  which  are  shed  by  nature  (6)  ? 

Why  do  these  roots  frequently  come  outwards 
through  the  gums  ? 

Whence  come  butter  or  hick  teeth  ? 

How  do  the  teeth  sometimes  go  into  the  natural 
row  with  the  others,  after  pulling  a rotten  tooth  near 
them  ? 

How  have  some  people  got  two  rows  of  teeth  in  one 
or  both  jaws  (c)  ? 

(a)  For  the  best  information  on  the  Teeth,  see  Elake’s  Essay 
on  the  Structure  and  Formation  of  the  Teeth,  and  two  works  on 
The  Nat.  Hist,  of  the  Human  Teeth,  by  Hunter  and  Fox.  E. 

* We  believe  the  order  here  described  is  not  fully  warranted  by 
general  observation.  Most  late  writers  describe  the  first  molares^ 
or  Ucuspidcs,  as  appearing  lefore  the  canini.  E. 

<Jj)  Fauchard.  Chirurgien  dentiste,  p.  7. 

(c)  Elas  Comment,  ad  Vesling.  Syntagm.  cap.  1.  30. 
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Why  do  the  teeth  of  old  people  loosen,  and  then  ; 
drop  out  entire  ? 

Whence  arise  the  new  sets  of  teeth  which  several 
old  people  obtain  («)  ? 

Why  are  not  the  gums  of  toothless  old  people  torn 
by  the  hard  sockets  in  chewing  ? 

Why  are  the  teeth  insensible  when  slightly  filed  or 
rasped  ? 

How  come  they  to  be  sensible  of  heat  or  cold,  to  be 
set  on  edge  by  acids,  or  to  give  an  uneasy  sensation 
when  gritty  or  sandy  substances  are  rubbed  between 
them  ? 

Why  does  a person  who  has  a pained  tooth  imagine 
it  longer  than  any  other? 

What  is  the  reason  of  some  persons  dying  con- 
vulsed, upon  rasping  or  filing  down  an  overgrown 
tooth  ( b ) ? 

How  do  the  teeth  break  and  moulder  away  without 
any  pain  in  some  people  and  not  in  others  ? 

What  parts  are  affected  in  the  tooth-ach  ? 

What  are  the  causes  of  the  tooth-ach? 

May  worms  be  reckoned  among  these  causes  (c)  ? 

Why  are  the  dentes  molares  most  subject  to  that 
disease  ? 

In  what  different  manners  ought  the  several  classes 
of  teeth  to  be  extracted  when  such  an  operation  is 
necessary  ? 

Whence  proceeds  the  violent  obstinate  hemorrhagy 
which  sometimes  attends  the  drawing  of  teeth  (d)  ? 

Why  is  it  more  difficult  and  dangerous  to  draw  the 
eye  teeth  than  any  other  ? 

What  makes  it  impossible  frequently  to  draw  grin- 
ders without  bringing  away  part  of  the  jaw-bone  with 
them,  or  breaking  the  fangs  ? 

(a)  Hoffman,  in  Van.  Horn,  microcosm,  p.  38. 

(5)  Bartholin.  Anat.  reformat,  lib.  4.  cap.  12. 

(c)  Jacob,  in  Act.  Hafn.  vol.  5.  obs.  107. — Pechlin.  Observ. 
medic,  lib.  2.  obs.  36.— -Bartholin.  Hist,  medic,  cent.  3.  hist.  96. 

(d)  Par 6,  livre  6.  chap.  2— Rolfinc.  lib.  2.  cap.  27.  & 30.— 
Moebii  Fundam.  medicin.  cap.  9.— Ephemerid.  German,  dec.  1. 
ann.  3.  obs.  319.— Fauchard.  Chirurg.  dentiste,  tom.  i.  chap.  83. 
observ.  7', 
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Why  do  teeth  soon  replaced  after  being  extracted, 
become  again  fixed  in  the  sockets  (a)  ? 

According  to  the  division  made  of  the  skeleton,  we 
should  now  proceed  to  the  description  of  the  trunk  of 
the  body.  But  must  first  consider  a bone,  which  can- 
not well  be  said  to  belong  to  either  the  head  or  the 
trunk  ; nor  is  it  immediately  joined  to  any  other,  and 
therefore  is  very  seldom  preserved  with  skeletons. 

However,  it  is  generally  described  by  authors  after  the 
bones  of  the  face : In  obedience  therefore  to  the  pre- 
vailing method,  I shall  next  examine  the  structure  of 

The  Os  Hyoides  *,  which  is  situated  horizontally  Os  Hyoides. 
between  the  root  of  the  tongue  and  the  larynx.  It  is 
properly  named  hyoides,  from  the  resemblance  it  bears 
to  the  Greek  letter  v,  and  may,  for  a clearer  demon- 
stration of  its  structure,  be  distinguished  into  its  body, 
cornua,  and  appendices. 

The  body  is  the  middle  broad  part,  convex  before,  liody. 
and  hollow  behind. — The  convex  fore-part  is  divided 
into  two,  by  a ridge,  into  the  middle  of  which  the  mylo- 
hyoidei , and  into  the  sides  the  slylo-hyoidei,  muscles  are 
inserted. — Above  the  ridge,  the  bone  is  horizontal, 
but  pitted  in  the  middle  by  the  insertion  of  the  two 
genio-hyoulei  muscles,  and  a little  hollowed  more  late- 
rally by  the  basio  glossi. — Below  the  ridge,  it  is  con- 
vex, but  a little  flatted  in  the  middle  by  the  slenio - 
hyoidci,  and  pitted  more  externally  by  the  coraco-hy - 

Ioidei. — The  concavity  behind  faces  backwards  and 
downwards  to  receive  the  thyroid  cartilage,  when  the 
larynx  and  the  os  hyoides  are  pulled  towards  each  other 
by  the  action  of  the  sterno-hyoidei  and  hyo-thyrohlei 
muscles  ; and  to  its  upper  edge,  the  ligamentous  mem- 
branes of  the  epiglottis,  tongue,  and  thyroid  cartilage, 
are  fixed. 

The  cornua  + of  the  os  hyoides  are  stretched  back-  Horns, 
i wards  from  each  side  of  its  body,  where  often  a small 
furrow  points  out  the  former  separation;  for  in  young 

(a)  De  la  Motte  Chirurgie,  tom.  i.  chap.  4.  obs.  2 Fou- 

f chard.  Chirurgien  dentiste,  tom.  i.  chap.  29. 

" Hypsyloides  Lambdoides,  rru^cararn  os  gutturis, 

os  lingua,  os  morsus  Adami,  assessor,  os  laude,  bicorne. 

•f  Crura,  latera  inferiora. 
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subjects,  the  body  and  cornua  are  not  one  continued 
substance,  as  they  come  afterwards  to  be  in  adults.— 
These  cornua  are  not  always  straight,  nor  of  equal 
length  ; their  two  plain  surfaces  stand  obliquely  slop- 
ing from  above  outwards  and  downwards. — Into  the 
external,  the  cerato-glossus  is  inserted  above,  and  the 
thyro-hyoideus  muscle  below  ; and  to  the  one  behind, 
the  ligamentous  membrane  of  the  tongue  and  larynx 
adheres.  Each  of  the  cornua  becomes  gradually  small- 
er, as  it  is  extended  from  the  base : but  ends  in  a 
round  tubercle,  from  which  a moveable  cartilage  stands 
out,  which  is  connected  to  the  upper  process  of  the 
carlilago  tliyroidea. 

Where  the  body  of  the  os  hyoides  joins  on  each  side 
with  its  cornua,  a small  stylilorm  process,  called  ap- 
pendix*,  rises  upwards  and  backwards,  into  which  the 
musculi  stylo-liyoidei  alteri,  and  part  of  the  hyo-glossi 
muscles  are  fixed.  From  each  of  them  a ligament  is 
sometimes  extended  to  the  styloid  processes  of  the  tem- 
poral bones,  to  keep  the  os  hyoides  from  being  drawn 
too  much  forwards  or  downwards.  The  part  of  this 
ligament  next  to  these  processes  sometimes  forms  into 
several  cartilages,  which  afterwards  ossify  in  old  peo- 
ple. Ruysch  (a)  says  that  he  has  seen  this  ossification 
continued  as  far  up  as  the  styloid  processes,  which 
were  therefore  joined  to  the  os  hyoides  by  anchylosis. 

The  substance  of  the  os  hyoides  is  cellular,  but  co- 
vered with  a firm  external  plate,  which  is  of  sufficient 
strength  to  bear  the  actions  of  so  many  muscles  as  are 
inserted  into  it. 

It  is  not  articulated  with  any  bone  of  the  body,  ex- 
cept by  means  of  the  muscles  and  ligaments  men- 
tioned. 

The  use  of  the  os  hyoides,  is  to  serve  as  a solid  lever 
for  the  muscles  to  act  with,  in  raising  or  depressing 
the  tongue  and  larynx,  or  in  enlarging  and  diminish- 
ing the  capacity  of  the  fauces. 

At  birth,  this  bone  is  in  a cartilaginous  state ; ex- 
cepting a small  point  of  bone  in  the  middle  of  its  body, 

* Crura  superiora,  latera  superiora,  ossa  graniforrnia. 

(a)  Advers.  anat.  dec.  3.  § 9. 
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and  in  each  of  the  cornua.  The  appendices  frequently 
remain  cartilaginous  many  years. 

OF  THE  TRUNK. 

The  Trunk  consists  of  the  spine.,  pelvis,  and  thorax. 

The  Spine  4 is  the  long  pile  of  bones  extended  from  Spine, 
the  condyles  of  the  occiput  to  the  end  of  the  rump.  It 
somewhat  resembles  two  unequal  pyramids  joined  in 
i a common  base.  It  is  not,  however,  straight ; for  its 
upper  part  being  drawn  backwards  by  strong  muscles, 
it  gradually  advances  forwards  to  support  the  oesopha- 
gus, vessels  of  the  head,  &c.  Then  it  turns  backwards, 
to  make  room  enough  for  the  heart  and  lungs.  It  is 
next  bended  forwards,  to  support  the  viscera  of  the 
abdomen.  It  afterwads  turns  backwards,  for  the  en- 
largement of  the  pelvis.  And,  lastly,  it  is  reflected 
v forwards,  for  sustaining  the  lowest  great  gutf. 

The  spine  is  commonly  divided  into  true  and  false  Vertelrce. 
\vertebrae;  the  former  constituting  the  long  upper  py- 
ramid, which  has  its  base  below,  while  the  false  ver- 
Yiebrae  make  the  shorter  lower  pyramid,  whose  base  is 
above. 

The  True  Vertebra  X are  the  twenty-four  upper  True. 

{bones  of  the  spine,  on  which  the  several  motions  of  the 
trunk  of  our  bodies  are  performed ; from  which  use 
they  have  jusly  got  their  name. 

Each  of  these  vertebrae  is  composed  of  its  body  and 
) processes. 

The  body  is  the  thick  spongy  fore-part,  which  is  Body, 

'*  convex  before  ||,  concave  backwards  5f,  horizontal  and 
i plain  in  most  of  them  above§  and  below**.  Nume* 
rous  small  holes,  especially  on  the  fore  and  back  part 
1 of  their  surface,  give  passage  to  their  vessels,  and  allow 
the  ligaments  to  enter  their  substance.  The  edges  of 

* ‘PaZ's>  uxccvSa,  aga  <ru\yv,  tergum,  hominis 

i carina. 

*|*  A natural  effect  of  these  flexures  is  to  assist  in  balancing  the 
- several  parts  of  the  body,  and  thus  to  regulate  the  centre  of  gra- 
• vity.  See  Barclay,  Muscul.  Mot.  p.  358.  E. 

+ 2rga0£/j,  trgo<piyytS,  spondyli,  ossa  orbiculata,  ossa  vertebrata, 

"i  verticula. 

H Sternad.  E.  % Dorsad.  E.  § Atlantad.  E.  **  Sacrad.  E. 
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the  body  of  each  vertebra  are  covered,  especially  at 
the  fore-part,  with  a ring  of  bone  firmer  and  more  solid 
than  the  substance  of  the  body  any  where  else.  These 
rings  seem  to  be  joined  to  the  vertebrae  in  the  form  of 
epiphyses,  but  are  alleged  by  some  (a)  to  be  the  liga- 
ments ossified.  They  are  of  great  use  in  preventing 
the  spongy  bodies  from  being  broken  in  the  motions 
of  the  trunk. 

Between  the  bodies  of  each  two  adjoining  vertebrae, 
a substance  of  a nature  between  ligament  and  carti- 
lage is  interposed  ; which  seems  to  consist  of  concen- 
trical  curved  fibres,  when  it  is  cut  horizontally ; but 
when  it  is  divided  perpendicularly,  the  fibres  appear 
oblique  and  decussating  each  other  ( b ).  The  outer  part 
of  the  intervertebral  ligaments  is  the  most  solid  and 
hard  ; and  they  gradually  become  softer,  till  they  are 
almost  in  the  form  of  a glairy  liquor  in  the  centre  ; and 
therefore  these  substances  were  not  improperly  called 
mucous  ligaments  by  the  ancients  (c).  The  external 
fibrous  part  of  each  is  capable  of  being  greatly  extend- 
ed ; and  of  being  compressed  into  a very  small  space, 
while  the  middle  fluid  part  is  incompressible,  or  nearly 
so ; and  the  parts  of  this  ligament  between  the  cir- 
cumference and  centre  approach  in  their  properties  to 
either,  in  proportion  to  their  more  solid  or  more  fluid 
texture.  The  middle  point  is  therefore  a fulcrum,  or 
pivot,  on  which  the  motion  of  a ball  and  socket  may 
be  made,  with  such  a gradual  yielding  of  the  substance 
of  -the  ligament,  in  whatever  direction  the  spine  is 
moved,  as  saves  the  body  from  violent  shocks,  and 
their  dangerous  consequences  ( d ). — This  ligamento- 
cartilaginous  substance  is  firmly  fixed  to  the  horizontal 
surfaces  of  the  bodies  of  the  vertebrae,  to  connect  them  ■ 
in  which  it  is  assisted  by  a strong  membranous  liga- 
ment, which  lines  all  their  concave  surface,  and  by  a still 
stronger  ligament  that  covers  all  their  anterior  con- 
vex surface. 

(a)  Fallop.  Observ.  anatom. 

(i)  Blancard,  Anat.  reform,  cap.  32.— Weitbrecht.  Syndesme- 
Log.  sect.  4‘.  § 15. 

,(c)  Galen,  de  usupart.  lib.  12.  cap.  16. 

(d)  Medical  Essays  and  Observ.  vol.  v.  art.  28. 
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We  may  lay  it  down  as  a general  rule,  notwithstand- 
ing some  exceptions,  That  the  bodies  ot  the  vertebrae 
are  smaller,  and  more  solid  above,  but  as  they  descend, 
they  appear  larger  and  more  spongy ; and  that  the 
cartilages  between  them  are  thick,  and  the  surround- 
ing ligaments  strong  in  proportion  to  the  largeness  of 
the  vertebrae,  and  to  the  degree  of  motion  they  per- 
form ; by  which  disposition,  the  greater  weight  is 
supported  on  the  broadest  best  secured  base,  and  the 
middle  of  our  body  is  allowed  a large  and  secure  motion. 

From  each  side  of  the  body  of  each  vertebra,  a bony  Processes, 
bridge  is  produced  backwards,  and  to  a side;  from  the 
posterior  end  of  which,  one  slanting  process  rises  and 
another  descends ; the  smooth,  and  what  is  generally 
the  flattest  side  of  each  of  these  four  processes,  which 
are  called  the  oblique  *,  is  covered  with  a smooth  car* 
tilage  ; and  the  two  lower  ones  of  each  vertebra  are 
fitted  to,  and  articulated  with,  the  two  upper  or  ascend- 
ing oblique  processes  of  the  vertebra  below,  having 
their  articular  ligaments  fixed  into  a rough  line  round 
their  edges. 

From  between  the  oblique  processes  of  each  side  the 
vertebra  is  stretched  out  laterally  into  a process  that  is 
named  transverse. 

From  the  back-part  of  the  roots  of  the  two  oblique, 
and  of  the  transverse  process  of  each  side,  a broad  ob- 
lique bony  plate  is  extended  backwards,  and  where 
these  meet,  the  seventh  process  of  the  vertebrce  takes 
its  rise,  and  stands  out  backwards.  This  being  gene- 
rally sharp-pointed  and  narrow-edged,  has  therefore 
been  called  spinal  process  ; from  which  this  whole 
chain  ot  bones  has  got  its  name. 

Besides  the  common  ligament  which  lines  all  the  in- 
ternal surface  of  the  spinal  processes,  as  well  as  of  the 
bodies,  particular  ligaments  connect  the  bony  bridges 
and  processes  of  the  contiguous  vertebra’  together. 

The  substance  of  the  processes  is  considerably 
stronger  and  firmer,  and  has  a thicker  external  plate 
than  the  bodies  of  the  vertebrce. 

The  seven  processes  form  a concavity  at  their  fore-  Vertebral 
part,  which,  joined  to  the  one  at  the  back-part  of  the  Canal. 

* Articulatorii,  minimi. 
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bodies,,  makes  a great  hole,  and  the  holes  of  all  the 
vertebrae  form  a long  large  conduit  *,  for  containing 
the  sjrin a l viarrorv.  In  the  upper  and  lower  edge  of 
each  lateral  bridge,  there  is  a notch.  These  are  so 
adapted  to  each  other  in  the  contiguous  vertebrae,  as  to 
form  a round  hole  in  each  side  between  each  two  ver- 
tebrae, through  which  the  nerves  that  proceed  from  the 
spinal  marrow  and  its  blood  vessels  pass. 

The  articulations  then  of  these  true  vertebrae  are 
plainly  double  ; for  their  bodies  are  joined  by  the  in- 
tervening cartilage  above  described,  and  their  oblique 
processes  being  tipped  with  cartilages,  are  so  connect- 
ed by  their  ligaments,  as  to  allow  a small  degree  of 
motion  to  all  sides.  Hence  it  is  evident,  that  their 
centre  of  motion  is  altered  in  different  positions  of  the 
trunk  : For  when  we  bow  forwards,  the  upper  moved 
part  bears  entirely  on  the  bodies  of  the  vertebrae  ; — if 
we  bend  back,  the  oblique  processes  support  the 
weight ; — if  we  recline  to  one  side,  we  rest  upon  the 
oblique  processes  of  that  side  and  part  of  the  bodies  ; — 
if  we  stand  erect,  all  the  bodies  and  oblique  processes 
have  their  share  in  our  support. 

Hence  it  follows,  1.  That  because  the  joints  of  which 
the  spine  is  composed  are  so  numerous,  the  spinal  mar- 
row, nerves,  blood-vessels,  &c.  are  not  liable  to  such 
compression  and  over- stretching  in  the  motion  of  the 
trunk  of  the  body,  as  they  would  otherwise  be,  since 
several  vertebrae  must  be  concerned  in  every  motion 
of  the  spine  ; and  therefore  a very  small  curvature  is 
made  at  the  conjunction  of  any  two  vertebrae  («). 

2.  That  an  erect  posture  is  the  surest  and  firmest,  be- 
cause the  surface  of  contact  of  the  fulcra  is  largest, 
and  the  weight  is  most  perpendicular  to  them  (b). 

3.  That  the  muscles  which  move  the  spine  act  with 
greater  force  in  bringing  the  trunk  to  an  erect  posture, 
than  in  drawing  it  to  any  other;  for  in  bending  for- 
wards, backwards,  or  to  a side,  the  muscles  which  per-  * 
form  any  of  these  actions  are  nearer  the  centre  of  mo- 
tion; consequently  the  lever  with  which  they  act  is 

“ 'It pa  <n)Piy%,  rwhyv,  Canalis. 

(а)  Galen,  de  usu  part.  lib.  12  cap.  12. J 

(б)  Paaw  de  ossib.  part  2.  cap.  2. 
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; shorter,  than  when  the  centre  of  motion  is  on  the  part 
j of  the  vertebra,  opposite  to  that  where  these  muscles 
are  inserted  ; which  is  the  case  in  raising  the  trunk. 
This  is  extremely  necessary  ; since,  in  the  deflections 
of  the  spine  from  a perpendicular  bearing,  the  weight 
of  the  body  soon  inclines  it  which  way  we  design  ; 
i whereas,  in  raising  us  erect  this  great  weight  must  be 
: more  than  counteracted.  4.  In  calculating  the  force 
exerted  by  the  muscles  which  move  the  spine,  we 
should  always  make  allowance  for  the  action  ot  the 
cartilages  between  the  vertcbrce,  which,  in  every  mo- 
tion from  an  erect  posture,  must  be  stretched  on  one 
side,  and  compressed  on  the  other,  both  which  they 
resist;  whereas,  in  raising  the  trunk,  these  cartilages 
assist  by  their  springy  force  (a).  5.  We  are  hence  na- 
turally led  into  the  reason  of  our  height  or  stature  in- 
creasing in  the  morning,  and  diminishing  at  night  (b)  ; 
for  the  intermediate  cartilages  of  the  vertebrae  being 
pressed  all  day  long  by  the  weight  of  the  body,  be- 
come more  compact  and  thin  in  the  evening ; but 
when  they  are  relieved  from  this  pressure  in  the  night, 
; they  again  expand  themselves  to  their  former  thick- 
ness ; and  seeing  the  bulk  of  any  part  must  vary  ac- 
) cording  to  the  different  distention  or  repletion  of  the 
vessels  composing  it,  we  may  understand  how  we  be- 
come taller  after  a plentiful  meal,  and  decrease  after 
fasting  or  evacuations  (c).  6.  From  the  different  ar- 

ticulations of  the  bodies,  and  oblique  processes  of  the 
■ vertebrae,  and  the  different  strength  of  the  ligaments, 
it  is  plain  that  they  are  formed  so  as  to  allow  much 
larger  motion  forwards  than  backwards  ; this  last  be- 
ing of  much  less  use,  and  might  be  dangerous,  by 
* overstretching  the  large  blood-vessels  that  are  conti- 
guous to  the  bodies  of  the  vertebrae  (d).  7*  The  in- 

tervertebral cartilages  shrivelling  as  they  become  more 
solid  by  age,  is  the  cause  why  old  people  generally 


{a)  Borelli,  de  motu  animal,  pars.  1.  schol.  ad  propos.  58.  Pa- 
rent. Histoire  de  l’acad.  des  sciences,  1702. 

(t)  Wasse  Philosoph.  transact,  numb.  383.  art.  1. 

(c)  Abbe.Fontenu  Histoire  de  l’acad.  des  sciences,  1725. 

(d)  Galen,  de  usu  part.  lib.  1.  cap.  16. 
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bow  forwards,  and  cannot  raise  their  bodies  to  such 
an  erect  posture  as  they  had  in  their  youth. 

The  true  vertebrae  serve  to  give  us  an  erect  posture  ; 
to  allow  sufficient  and  secure  motion  to  the  head,  neck, 
and  trunk  of  the  body,  and  to  support  and  defend 
the  bowels,  and  other  soft  parts. 

At  the  ordinary  time  of  birth,  each  vertebra  con- 
sists of  three  bony  pieces,  connected  by  cartilages ; to 
wit,  the  body,  which  is  not  fully  ossified,  and  a long 
crooked  bone  on  each  side ; on  which  we  see  a small 
share  of  the  bony  bridge,  the  oblique  processes  com- 
plete, the  beginning  transverse  processes,  and  the  ob- 
lique plate,  but  no  spinal  processes,  so  that  the  tegu- 
ments are  in  no  danger  of  being  hurt  by  the  sharp 
ends  of  these  spinal  processes,  while  a child  is  in  its 
bended  posture  in  the  womb,  nor  while  it  is  squeezed 
in  the  birth.  v 

From  this  general  mechanism  of  the  spine,  an  ac- 
count is  easily  deduced  of  all  the  different  preternatu- 
ral curvatures  of  which  the  spine  is  capable;  for  if 
one  or  more  vertebrae,  or  their  cartilages,  are  of  un- 
equal thickness  in  opposite  sides,  the  spine  must  be 
reclined  over  to  the  thinner  side  ; which  now  sustain- 
ing the  greatest  share  of  the  weight,  must  still  be  more 
eompressed,  consequently  hindered  from  extending  it- 
self in  proportion  to  the  other  side,  which,  being  too 
much  freed  of  its  burden,  has  liberty  to  enjoy  a luxu- 
riant growth.  The  causes  on  which  such  an  inequality 
of  thickness  in  different  sides  of  the  vertebrae  depends 
may  vary ; for  either  it  may  be  owing  to  an  over- 
distension of  the  vessels  of  one  side,  and  from  thence 
a preternatural  increase  of  the  thickness  of  that  part ; 
or,  which  more  commonly  is  the  case,  it  may  proceed 
from  an  obstruction  of  the  vessels,  by  which  the  ap- 
plication of  proper  nourishment  to  the  bony  substance 
is  hindered ; whether  that  obstruction  depend  on  the 
faulty  disposition  of  the  vessels  or  fluids,  or  if  it  be  > 
produced  by  an  unequal  mechanical  pressure,  occa- 
sioned by  a paralytic  weakness  of  the  muscles  and  li- 
gaments, or  by  a spasmodic  over-action  of  the  muscles 
on  any  side  of  the  spine,  or  by  people  continuing  long, 
or  putting  themselves  frequently  into  any  posture  de- 
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dining  from  the  erect  one : In  all  these  cases  one  com- 
mon effect  follows,  to  wit,  the  vertebrae,  or  their  car- 
tilages, or  both,  turn  thick  on  that  side  where  the  ves- 
sels are  free,  and  remain  thin  on  the  other  side,  where 
the  vessels  are  straitened  or  obstructed.  Whenever  any 
morbid  curvature  is  thus  made,  a second  turn,  but  in  an 
opposite  direction  to  the  former,  must  be  formed ; both 
because  the  muscles  on  the  convex  side  of  the  spine  be- 
ing stretched,  must  have  a stronger  natural  contraction 
to  draw  the  parts  to  which  their  ends  are  fixed,  and  be- 
cause the  patient  makes  efforts  to  keep  the  centime  ot 
gravity  of  the  body  perpendicular  to  its  base,  that  the 
muscles  may  be  relieved  from  a constant  violent  con- 
tractile state,  which  always  creates  uneasiness  and  pain. 

When  once  we  understand  how  these  crooked  spines 
are  produced,  there  is  little  difficulty  in  forming  a just 
prognosis,  and  a proper  method  of  cure  may  be  easily 
contrived,  which  must  vary  as  to  the  internal  medi- 
i cines,  according  to  the  different  causes  on  which  the 
disease  depends : But  one  general  indication  must  be 
pursued  by  surgeons;  which  is,  to  counteract  the  bend- 
ing force,  by  increasing  the  compression  on  the  con- 
vex part  of  the  curvature,  and  diminishing  it  on  the 
concave  side  ; the  manner  of  executing  which  in  par- 
ticular cases  must  be  different,  and  requires  a very  ac- 
curate examination  of  the  circumstances  both  of  the  dis- 
ease and  patient.  In  many  such  cases,  I have  found 
some  simple  directions,  as  to  postures  in  which  the 
patient’s  body  should  be  kept,  of  very  great  advan- 
i tage  (a). 

Though  the  true  vertebrae  agree  in  the  general  Differences, 
structure  which  I have  hitherto  described ; yet,  be- 
cause of  several  specialities  proper  to  a particular  num- 
ber, they  are  commonly  divided  into  three  classes, 
viz.  cervical,  dorsal,  and  lumbar. 

d.  he  cervical  * are  the  seven  uppermost  vertebrae  ; Cervical 
which  are  distinguished  from  the  rest  by  these  marks.  Vertebrae. 
Their  bodies  are  smaller  and  more  solid  than  any 
others,  and  flatted  on  the  fore  part,  to  make  way  for 

(a)  See  Barcl.  Muscul.  Mot.  p,  361.  E. 

* T?* CQlli. 
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the  cesophagus ; or  rather  this  fiat  figure  is  owing  to 
the  pressure  of  that  pipe,  and  to  the  action  of  the  lougi 
colli  and  anterior  recti  muscles.  They  are  also  fiat  be- 
hind, where  small  processes  rise,  to  which  the  inter- 
nal ligaments  are  fixed.  The  upper  surface  of  the  body 
of  each  vertebra  is  made  hollow,  by  a slanting  thin  pro- 
cess which  is  raised  on  each  side : The  lower  surface  4 
is  also  excavated,  but  in  a different  manner  ; for  here 
the  posterior  edge  is  raised  a little,  and  the  one  before 
is  produced  a considerable  way.  Hence  we  see  how 
the  cartilages  between  those  bones  are  firmly  con- 
nected, and  their  articulations  are  secui’e. 

The  cartilages  between  these  vertebrae  are  thick,  es- 
pecially at  their  fore  part ; which  is  one  reason  why 
thevertebrae  advance  forward  as  they  descend,  and  have 
larger  motion. 

The  oblique  processes  of  these  bones  of  the  neck 
more  justly  deserve  that  name  than  those  of  any  other 
vertcbrce.  They  are  situated  slanting ; the  upper  ones 
having  their  smooth  and  almost  flat  surfaces  facing 
obliquely  backwards  and  upwards,  while  the  inferior 
oblique  processes  have  these  surfaces  facing  obliquely 
forwards  and  downwards. 

The  transverse  processes  of  these  vertebrae  are  fram- 
ed in  a different  manner  from  those  of  any  other  bones 
of  the  spine  : For  besides  the  common  transverse  pro- 
cess rising  from  between  the  oblique  processes  of  each 
side,  there  is  a second  that  comes  out  from  the  side  of 
the  body  of  each  vertebra  ; and  these  two  processes, 
after  leaving  a circular  hole  for  the  passage  of  the 
cervical  artery  and  vein,  unite,  and  are  considerably 
hollowed  at  their  upper  part,  with  rising  sides,  to 
pi*otect  the  nerves  that  pass  in  the  hollow ; and  at  last 
each  side  terminates  in  an  obtuse  point,  for  the  in- 
sertion of  muscles. 

The  spinal  processes  of  these  cervical  bones  stand 
nearly  straight  backwards,  are  shorter  than  those  of 
any  other  vertebrae,  and  are  forked  or  double  at  their 
ends ; and  hence  allow  a more  convenient  insertion 
to  muscles. 

The  thick  cartilages  between  the  bodies  of  these  cer- 
vical vertebrae,  the  obliquity  of  their  oblique  processes, 
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and  the  shortness  and  horizontal  situation  of  their  spi- 
nal processes,  all  conspire  to  allow  them  large  motion. 

The  holes  between  the,  bony  cross  bridges,  for  the 
passage  of  the  nerves  from  the  spinal  marrow,  have 
their  largest  share  formed  in  the  lowest  of  the  two  ver- 
tebrae, to  which  they  are  common. 

So  far  most  of  the  cervical  vertebrae  agree  ; but  they 
have  some  particular  differences,  which  oblige  us  to 
consider  them  separately. 

The  first,  from  its  use  of  supporting  the  head,  has  Atlas. 
the  name  of  atlas*;  and  is  also  called  epistrophea , 
from  the  motion  it  performs  on  the  second. 

The  atlas,  contrary  to  all  the  other  vertebrae  of  the 
spine,  has  no  body  ; but,  instead  of  it,  there  is  a bony 
arch.  In  the  convex  fore-part  of  which,  a small  ris- 
ing appears,  where  the  musculi  longi  colli  are  inserted  ; 
and,  on  each  side  of  this  protuberance,  a small  cavity 
may  be  observed,  where  the  recti  interni  minores  take 
their  rise.  The  upper  and  lower  parts  of  the  arch 
are  rough  and  unequal,  where  the  ligaments  that  con- 
nect this  vertebra  to  the  os-occipilis,  and  to  the  second 
vertebra  are  fixed.  The  back-part  of  the  arch  is  con- 
cave, smooth,  and  covered  with  cartilage,  in  a recent 
subject,  to  receive  the  tooth-like  process  of  the  second 
vertebra.  In  a first  vertebra,  from  which  the  second 
has  been  separated,  this  hollow  makes  the  passage  for 
the  spinal  marrow  seem  much  larger  than  it  really  is. 

On  each  side  of  it  a small  rough  sinuosity  may  be  re- 
marked, where  the  ligaments  going  to  the  sides  of  the 
tooth-like  process  of  the  following  vertebra  are  fasten- 
ed ; and  on  each  side,  a small  rough  protuberance  and 
depression  is  observable,  where  the  transverse  liga- 
ment, which  secures  the  tooth-like  process  in  the  si- 
nuosity, is  fixed,  and  hinders  that  process  from  injur- 
ing the  medulla  spinalis  in  the  flexions  of  the  head. 

The  atlas  has  as  little  spinal  process  as  body ; but, 
instead  of  it,  there  is  a large  bony  arch,  that  the  mus- 
cles which  pass  over  this  vertebra  at  that  place  might 
not  be  hurt  in  extending  the  head.  On  the  back  and 
upper  part  of  this  arch  there  are  two  depressions, 
where  the  recti postici  minores  take  their  rise;  and  at  the 

* As -£tt.ya\o$. 
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lower  part  are  two  other  sinuosities,  into  which  the  liga- 
ments which  connect  thisbone  tothefollowingare fixed. 

The  superior  oblique  processes  of  this  atlas  are 
large,  oblong,  hollow,  and  more  horizontal  than  in 
any  other  vertebra. — They  rise  more  in  their  external* 
than  internal!'  brim  ; by  which  their  articulations  with 
the  condyloid,  processes  ot  the  os-occipitis  are  firmer. — 
Under  the  external  edge  of  each  of  these  oblique  pro- 
cesses, is.  the  fossa,  or  deep  open  channel,  in  which 
the  vertebral  arteries  make  the  circular  turn,  as  they 
are  about  to  enter  the  great  foramen  of  the  occipital 
bone,  and  where  the  tenth  pair  of  nerves  goes  out. — 

In  several  bodies,  I have  seen  this  fossa  covered  with 
bone. — The  inferior  oblique  processes  extending  from 
within  outwards  and  downwards  are  large,  concave, 
and  circular.  So  that  this  vertebra,  contrary  to  the 
other  six,  receives  the  bones  with  which  it  is  articu- 
lated both  above  and  below. 

The  transverse  processes  here  are  not  much  hollow- 
ed or  forked,  but  are  longer  and  larger  than  those  of 
any  other  vertebra  of  the  neck,  for  the  origin  and  in- 
sertion of  several  muscles  ; of  which  those  that  serve 
to  move  this  vertebra  on  the  second  have  a consider- 
able lever  to  act  with,  because  of  the  distance  of  their 
insertion  from  the  axis  of  revolution. 

The  hole  for  the  spinal  marrow  is  larger  in  this  than 
in  any  other  vertebra,  not  only  cn  account  of  the  mar- 
row being  largest  here,  but  also  to  prevent  its  being 
hurt  by  the  motions  of  this  vertebra  on  the  second. — 
This  large  hole,  and  the  long  transverse  processes,  i 
make  this  the  broadest  vertebra  of  the  neck.  * 

The  condyles  of  the  os  occipitis  move  forwards  and 
backwards  in  the  superior  oblique  processes  of  this 
vertebra  ; but  from  the  figure  of  the  bones  forming 
these  joints,  it  appears,  that  very  little  motion  can 
here  be  allowed  on  either  side ; and  there  must  be 
still  less  circular  motion. 

In  new-born  children  this  vertebra  has  only  the  two 
lateral  pieces  ossified ; the  arch,  which  it  has  at  its 
fore-part  instead  of  a body,  being  cartilaginous. 

The  second  vertebra  colli  is  called  dentala  from 

* Lateral.  E.  + Mesial.  E. 

+ Conoicles,  pyrenoides,  odontoidys. 
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the  tooth-like  process  on  the  upper  part  of  its  body. 
Some  authors  call  it  epistrophea,  but  improperly,  since 
this  designation  is  applicable  only  to  the  first,  which 
moves  on  this  as  on  an  axis. 

The  body  of  this  vertebra  is  somewhat  of  a pyra- 
midal figure,  being  large,  and  produced  downwards, 
especially  at  its  fore-side,  to  enter  into  a hollow  of  the 

! vertebra  below  ; while  the  upper  part  has  a square 
process  with  a small  point  standing  out  from  it.  This 
it  is  that  is  imagined  to  resemble  a tooth,  and  has 
i given  name  to  the  vertebra. — The  side  of  this  process, 
on  which  the  hollow  of  the  anterior  arch  of  the  first 
vertebra  plays,  is  convex,  smooth,  and  covered  with  a 
cartilage ; and  is  of  the  same  form  behind,  for  the 
ligament,  which  is  extended  transversely  from  one 
rough  protuberance  of  the  first  vertebra  to  the  other, 
and  is  cartilaginous  in  the  middle,  to  move  on  it, — A 
ligament  likewise  goes  out  in  an  oblique  transverse 
direction,  from  each  side  of  the  processus  dentalus,  to 
be  fixed  at  its  other  end  to  the  first  vertebra,  and  to  the 
) occipital  bone ; and  another  ligament  rises  up  from 
near  the  point  of  the  process  to  the  os  occipitis. 

The  superior  oblique  processes  of  this  vertebra  den « 
fata  are  large,  circular,  very  nearly  in  an  horizontal 
position,  and  slightly  convex,  to  be  adapted  to  the  in- 
ferior oblique  processes  of  the  first \verlebra, — A move- 
able  cartilage  is  said  by  some  authors  to  be  interpos- 
ed between  these  oblique  processes  of  the  first  and 
second  vertebra  ; but  I could  never  find  it. — The  in- 
ferior oblique  processes  of  this  vertebra  dentata  an- 
swer exactly  to  the  description  given  of  those  com- 
mon to  all  the  cervical  vertebrae. 

The  transverse  processes  of  the  vertebra  dentata  are 
short,  very  little  hollowed  at  their  upper  part,  and  not 
forked  at  their  ends  ; and  the  canals  through  which 
the  cervical  arteries  pass,  are  reflected  outwards  about 
the  middle  substance  of  each  process ; so  that  the 
course  of  these  vessels  may  be  directed  towards  the 
transverse  processes  of  the  first  vertebra. — Had  this 
curvature  of  the  arteries  been  made  in  a part  so  move- 
able  as  the  neck  is,  while  they  were  not  defended  by 
a bone,  and  fixed  to  that  bone,  scarcely  a motion  could 
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have  been  performed  without  the  utmost  hazard  of 
compression,  and  a stop  put  to  the  course  of  the  liquids, 
with  all  its  train  of  bad  consequences.  Hence  we  ob- 
serve this  same  mechanism  several  times  made  use  of, 
when  there  is  any  occasion  for  a sudden  curvature  of 
a large  artery.  This  is  the  third  remarkable  instance 
of  it  we  have  seen.  The  first  was  the  passage  of  the 
carotids  through  the  temporal  bones  ; and  the  second 
was  that  lately  described  in  the  vertebral  arteries, 
turning  round  the  oblique  processes  of  the  first  ver- 
tebra, to  come  at  the  great  hole  of  the  occipital  bone. 

The  spinal  process  of  this  vertebra  dentala  is  thick, 
strong,  and  short,  to  give  sufficient  origin  to  the  mus- 
culi  recti  majores,  and  obliqui  infcriores,  and  to  pre- 
vent the  contusion  of  these  and  other  muscles  in  pull- 
ing the  head  back. 

This  second  vertebra  consists,  at  the  birth,  of  four 
bony  pieces  : For,  besides  the  three  which  I already 
mentioned  as  common  to  all  the  vertebrae,  the  tooth- 
like process  of  this  bone  is  begun  at  this  time  to  be 
ossified  in  its  middle,  and  is  joined  as  an  appendix  to 
the  body  of  the  bone. — Lest  this  appendix  be  bended 
or  displaced,  nurses  ought  to  keep  the  heads  of  new- 
born children  from  falling  too  far  backwards  by  slay- 
bands,  or  some  such  means,  till  the  muscles  attain 
strength  sufficient  to  prevent  that  dangerous  motion. 

When  we  are  acquainted  with  the  structure  and  ar- 
ticulations of  the  first  and  second  vertebrae,  and  know 
exactly  the  strength  and  connexion  of  their  ligaments, 
there  is  no  difficulty  in  understanding  the  motions 
that  are  performed  upon  or  by  the  first ; though  this 
subject  was  formerly  matter  of  hot  dispute  among  some 
of  the  greatest  anatomists  («).  It  is  none  of  my  pur- 
pose at  present  to  enter  into  a detail  of  the  reasons 
advanced  by  either  party  ; but  to  explain  the  fact,  as 
any  one  may  see  it,  who  will  remove  the  muscles, 
which  in  a recent  subject,  hinder  the  view  of  these 
two  joints,  and  then  will  turn  the  head  into  all  the 
different  positions  of  which  it  is  capable.  The  head  may 


(a)  See  Eustach.  de  motu  capitis* 
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then  be  seen  to  move  forwards  and  backwards  on  the 
first  vertebra , as  was  aleady  said,  while  the  atlas  per- 
forms the  circumgyralio  upon  the  second  vertebra  ; the 
inferior  oblique  processes  of  the  first  vertebra  shuf- 
fling easily  in  a circular  way  on  the  superior  oblique 
pi'ocesses  of  the  second,  and  its  body  or  anterior  arch 
having  a rotation  on  the  tooth- like  process,  by  which 
the  perpendicular  ligament  that  is  sent  from  the  point 
of  the  tooth-like  process  to  the  occipital  bone  is 
twisted,  while  the  lateral  ligaments  that  fix  the  pro- 
cessus dentatus  to  the  sides  of  the  first  vertebra,  and  to 
the  os  occipilis,  are  very  differently  affected  ; for  the 
one  upon  the  side  towards  which  the  face  is  turned  by 
the  circumgyralio , is  much  shortened  and  lax,  while 
the  opposite  one  is  stretched  and  made  tense,  and 
yielding  at  the  last  no  more,  prevents  the  head  from 
turning  any  farther  round  on  this  axis.  So  that  these 
lateral  ligaments  are  the  proper  moderators  of  the  cir- 
cumgyralio of  the  head  here,  which  must  be  larger  or 
smaller,  as  these  ligaments  are  weaker  or  stronger, 
longer,  or  shorter,  and  more  or  less  capable  of  being 
stretched. — Besides  the  revolution  on  this  axis,  the 
first  vertebra  can  move  a small  way  to  either  side  ; but 
is  prevented  from  moving  backwards  and  forwards,  by 
its  anterior  arch,  and  by  the  cross  ligament,  which  are 
both  closely  applied  to  the  tooth-like  process.  Motion 
forwards  here  would  have  been  of  very  bad  conse- 
quence, as  it  would  have  brought  the  beginning  of  the 
spinal  marrow  upon  the  point  of  the  tooth-like  process. 

The  rotatory  motion  of  the  head  is  of  great  use  to 
us  on  many  accounts,  by  allowing  us  to  apply  quickly 
our  organs  of  the  senses  to  objects,  and  the  axis  of  ro- 
tation was  altogether  proper  to  be  at  this  place  ; for  if 
it  had  been  at  a greater  distance  from  the  head,  the 
weight  of  the  head,  if  it  had  at  any  time  been  removed 
from  a perpendicular  bearing  to  the  small  very  move- 
able  joint,  and  thereby  had  acquired  a long  lever,  would 
have  broken  the  ligaments  at  every  turn  inconsiderate- 
ly performed;  or  these  ligaments  must  have  been  form- 
ed much  stronger  than  could  have  been  connected  to 
such  small  bones.  Nor  could  this  circular  motion  be 
performed  on  the  first  vertebra  without  danger,  be- 
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cause  the  immoveable  part  of  the  medulla  oblongata  is 
so  near,  that  at  each  large  turn,  the  beginning  of  the 
spinal  marrow  would  have  been  in  danger  of  being 
twisted,  and  of  suffering  by  the  compression  this 
would  have  made  on  its  tender  fibrils. 

It  is  necessary  to  observe,  that  the  lateral  or  mode- 
rator ligaments  confine  so  much  the  motion  of  the  first 
vertebra  upon  the  second,  that,  though  this  joint  may 
serve  us  on  several  occasions,  yet  we  are  often  obliged 
to  turn  our  faces  farther  round,  than  could  be  done  by 
this  joint  alone,  without  the  greatest  danger  of  twist- 
ing the  spinal  marrow  too  much,  and  also  of  luxating 
the  oblique  processes  ; therefore,  in  large  turns  of  this 
kind,  the  rotation  is  assisted  by  all  the  vertebrae  of  the 
neck  and  loins ; and  if  this  be  not  sufficient,  we  employ 
most  of  the  joints  of  the  lower  extremities. — This  com- 
bination of  a great  many  joints  towards  the  perform- 
ance of  one  motion,  is  also  to  be  observed  in  several 
other  parts  of  the  body  ; notwithstanding  such  motions 
being  generally  said  to  be  performed  by  some  single 
joint  only  («). 

3d,  4th, 5th,  The  third  vertebra  of  the  neck  is  by  some  called  axis  ; 
and  6th.  but  this  name  is  applied  to  it  with  much  less  reason 
than  to  the  second. — This  third,  and  the  three  below, 
have  nothing  particular  in  their  structure  ; but  all  their 
parts  come  under  the  general  description  formerly 
given,  each  of  them  being  larger  as  they  descend. 
Seventh.  The  seventh*  vertebra  of  the  neck  is  near  to  the 
form  of  those  of  the  back,  having  the  upper  and  lower 
surfaces  of  its  body  less  hollow  than  the  others  : — The 
oblique  processes  are  more  perpendicular ; — neither 
spinal  nor  transverse  processes  are  forked. — This  se- 
venth and  sixth  vertebra  of  the  neck  have  the  hole  in 
each  of  their  transverse  processes  more  frequently  di- 
vided by  a small  cross  bridge,  that  goes  between  the 
cervical  vein  and  artery,  than  any  of  the  other,  vertebrae. 
Dorsal  The  twelve  dorsalf  may  be  distinguished  from  the 

Vertebrae,  other  vertebrae  of  the  spine  by  the  following  marks  : 

(a)  See  Barclay’s  Muscular  Motions,  p.  312.  -E. 

■ Atlas  quibusdam,  maxima,  magna  vertebra,  promineus. 

-f-  Owgaxcj,  nurov,  b?r  or  ^ anti»tevni,  pectOl'SS, 

tergi. 
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Their  bodies  are  of  a middle  size,  betwixt  those  ot 
the  neck  and  loins  they  are  more  convex  before  than 
either  of  the  other  two  sorts  ; and  are  flatted  laterally 
by  the  pressure  of  the  ribs,  which  are  inserted  into 
small  cavities  formed  in  their  sides.  This  flatting  on 
their  sides,  which  makes  the  figure  of  these  vertebrae 
almost  an  half  oval,  is  of  good  use ; as  it  affords  a firm 
articulation  to  the  ribs,  allows  the  trachea  arteria  to  di- 
vide at  a small  angle,  and  the  other  large  vessels  to  run 
secure  from  the  action  of  the  vital  organs. — These  bo- 
dies are  more  concave  behind  than  any  of  the  other  two 
classes. — Their  upper andlower  surfaces  are  horizontal. 

The  cartilages  interposed  between  the  bodies  of  these 
vertebrae  are  thinner  than  in  any  other  of  the  true  ver- 
tebrae ; and  contribute  to  the  concavity  of  the  spine 
in  the  thorax,  by  being  thinnest  at  their  fore-part. 

The  oblique  processes  are  placed  almost  perpendicu- 
lar ; the  upper  ones  slanting  but  a little  forwards,  and 
the  lower  ones  slanting  as  much  backwards.— They 
have  not  so  much  convexity  or  concavity  as  is  worth 
j remarking. — Between  the  oblique  processes  of  oppo- 
site sides,  several  sharp  processes  stand  out  from  the 
upper  and  lower  parts  of  the  plates  which  join  to 
form  the  spinal  process ; into  these  sharp  processes 
strong  ligaments  are  fixed,  for  connecting  the  vertebrae. 

The  transverse  processes  of  the  dorsal  vertebrae  are 
long,  thicker  at  their  ends  than  in  the  middle,  and  turn- 
ed obliquely  backwards ; which  may  be  owing  to  the 
pressure  of  the  ribs,  the  tubercles  of  which  are  insert- 
ed into  a depression  near  the  end  of  these  processes. 

Thejphzrt/processes  are  long,  small  pointed, and  slop- 
ing downwards  and  backwards  ; from  their  upper  and 
back-part  a ridge  rises,  which  is  received  by  a small 
channel  in  the  fore-part  of  the  spinal  process  immedi- 
ately above,  which  is  here  connected  to  it  by  a ligament. 

The  conduit  of  the  spinal  marrow  is  here  more  cir- 
cular, but  corresponding  to  the  size  of  that  cord,  is 
smaller  than  in  any  of  the  other  vertebrae,  and  a larger 
share  of  the  holes  in  the  bony  ridges,  for  the  transmis- 
sion of  the  nerves,  is  formed  in  the  vertebra  above, 
than  in  the  one  below. 

1 he  connexion  of  the  dorsal  vertebrae  to  the  ribs. 
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the  thinness  of  their  cartilages,  the  erect  situation  of 
the  oblique  processes,  the  length,  sloping,  and  con- 
nexion of  the  spinal  processes,  all  contribute  to  restrain 
these  vertebrae  from  much  motion,  which  might  dis- 
turb the  actions  of  the  heart  and  lungs  ; and,  in  conse- 
quence of  the  little  motion  allowed  here,  the  interverte- 
hral  cartilages  sooner  shrivel,  by  becoming  more  solid  : 
And  therefore,  the  first  remarkable  curvature  of  the 
spine  observed,  as  people  advance  to  old  age,  is  in  the 
least  stretched  vertebrae  of  the  back ; or  old  people 
first  become  round-shouldered. 

The  bodies  of  the  four  uppermost  dorsal  vertebrae  de- 
viate from  the  rule  of  the  vertebrae  becoming  larger  as 
they  descend ; for  the  first  of  the  four  is  the  largest  and 
the  other  three  belowgradually  become  smaller,  to  allow 
the  trachea  and  large  vessels  to  divide  at  smaller  angles. 

The  two  uppermost  vertebrae  of  the  back,  instead 
of  being  very  prominent  forwards,  are  flatted  by  the 
action  of  the  muscnli  longi  colli  and  recti  majores. 

The  proportional  size  of  the  two  little  depressions 
in  the  body  of  each  vertebra  for  receiving  the  heads 
of  the  ribs,  seems  to  vary  in  the  following  manner; — 
the  depression  on  the  upper  edge  of  each  vertebra 
decreases  as  far  down  as  the  fourth,  and  after  that 
increases. 

The  transverse  processes  are  longer  in  each  lower 
vertebra  to  the  seventh  or  eighth,  with  their  smooth 
surfaces,  for  the  tubercles  of  the  ribs,  facing  gradually 
more  downwards;  but  afterwards  as  they  descend 
they  become  shorter,  and  the  smooth  surfaces  are  di- 
rected more  upwards. 

The  spinous  processes  of  the  vertebrae  of  the  back 
become  gradually  longer  and  more  slanting  from  the 
first,  as  far  down  as  the  eighth  or  ninth  vertebra  ; from 
which  they  manifestly  turn  shorter  and  more  erect. 

The  first  * vertebra , besides  an  oblong  hollow  in  it’s 
lower  edge,  that  assists  in  forming  the  cavity  wherein 
the  second  rib  is  i*eceived,  has  the  whole  cavity  for  the 
head  of  the  first  rib  formed  in  it. 

The  second  has  the  name  of  axillary +,  without  any 
thing  particular  in  its  structure. 


* Aoiplu,  gutturalis. 
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The  eleventh*  often  has  the  whole  cavity  for  the  Eleventh, 
eleventh  rib  in  its  body)  and  wants  the  smooth  suxface 
on  each  transverse  process. 

The  twelfthf  always  receives  the  whole  head  of  the  Twelfth, 
last  rib,  and  has  no  smooth  surface  on  its  transverse 
processes,  which  are  very  short. — The  smooth  surfaces 
of  its  inferior  oblique  processes  face  outwards  as  the 
lumbar  do. — And  we  may  say,  in  general,  that  the 
upper  vertebrae  of  the  back  lose  gradually  their  resem- 
blance to  those  of  the  neck,  and  the  lower  ones  come 
nearer  to  the  figure  of  the  lumbar. 

The  articulation  of  the  vertebrae  of  the  back  with 
the  ribs,  shall  be  more  particularly  considered  after 
the  ribs  are  described.  Only  it  may  be  proper  now 
to  remark,  that  the  ligaments  which  serve  that  articu- 
lation assist  in  connecting  the  vertebrae. 

The  lowest  order  of  the  true  vertebrae  is  the  lumbar jjUmbar 
which  are  five  bones,  that  maj  be  distinguished  from  Vertebra, 
many  others  by  these  marks  : 1.  Their  bodies,  though 
of  a circular  form  at  their  fore- part,  are  somewhat  ob- 
long from  one  side  to  the  other ; which  may  be  occa- 
sioned by  the  pressure  of  the  large  vessels,  the  aorta 
and  cava,  and  of  the  viscera.  The  epiphyses  on  their 
edges  are  larger,  and  therefore  the  upper  and  lower 
surfaces  of  their  bodies  are  more  concave  than  in  the 
vertebrae  of  the  back.  2.  The  cartilages  between  those 
vertebrae  are  much  the  thickest  of  any,  and  render  the 
spine  convex  within  the  abdomen,  by  their  greatest 
thickness  being  at  their  fore-part.  3.  The  oblique 
processes  are  strong  and  deep  ; those  in  opposite  sides 
being  placed  almost  in  parallel  planes ; the  superior, 
which  are  concave,  facing  inwards,  and  the  convex  in- 
ferior ones  facing  outwards ; and  therefore  each  of 
these  vertebrae  receives  the  one  above  it,  and  is  receiv- 
ed by  the  one  below ; which  is  not  so  evident  in  the 
other  two  classes  already  desfcribed.  4.  Their  trans- 
verse processes  are  small,  long,  and  almost  erect,  for 
allowing  large  motion  to  each  bone,  and  sufficient  in- 
sertion to  muscles,  and  for  supporting  and  defending 

* Aggs<r hs,  in  neutram  partem  inclinans. 

•f*  Aiairuiryi^,  pracingens. 

$ Otr<puos’  i%uo{,  ipoiiiv,  renum  lumborum. 
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the  internal  parts.  5.  Betwixt  the  roots  of  the  supe- 
rior oblique  and  transverse  processes,  a small  protu- 
berance may  be  observed,  where  some  of  the  muscles 
that  raise  the  trunk  of  the  body  are  inserted.  6.  Their 
spinal  processes  are  strong,  straight,  and  horizontal, 
with  broad  flat  sides,  and  a narrow  edge  above  and  be- 
low ; this  last  being  depressed  on  each  side  by  mus- 
cles, and  at  the  root  of  these  edges  we  see  rough 
surfaces  for  fixing  the  ligaments.  7.  The  canal  for  the 
numerous  cords,  called  cauda  equina,  into  which  the 
spinal  marrow  divides,  is  rather  larger  in  these  bones 
than  what  contains  that  marrow  in  the  vertebrae  of  the 
back.  8.  The  holes  for  the  passage  of  the  nerves  are 
more  equally  formed  out  of  both  the  contiguous  verte- 
brae than  in  the  other  classes  ; the  upper  one  furnish- 
es however  the  larger  share  of  each  hole. 

The  thick  cartilages  between  these  lumbar  vertebrae, 
their  deep  oblique  processes,  and  their  erect  spinal  pro- 
cesses, are  all  fit  for  allowing  large  motion ; though  it 
is  not  so  great  as  what  is  performed  in  the  neck ; which 
appears  from  comparing  the  arches  which  the  head 
describes  when  moving  on  the  neck,  or  the  loins  only. 

The  lumbar,  vertebrae,  as  they  descend,  have  their 
oblique  processes  at  a greater  distance  from  each  other, 
and  facing  more  backwards  and  forwards. 

Both  transverse  and  spinal  processes  of  the  middle- 
most vertebrae  of  the  loins  are  longest  and  thickest ; 
in  the  vertebrae  above  and  below  they  are  less : So 
that  these  processes  of  the  first*  and  fifthf  are  the  least, 
to  prevent  their  striking  on  the  ribs  or  ossa  ilium,  or 
their  bruising  the  muscles  in  the  motions  of  the  spine. 

The  epiphyses  round  the  edges  of  the  bodies  of  the 
lumbar  vertebrae  are  most  raised  in  the  two  lowest, 
which  consequently  make  them  appear  hollower  in  the 
middle  than  the  others  are. 

The  body  of  the  fifth  vertebra  is  rather  thinner  than 
that  of  the  fourth. — The  spinal  process  of  this  fifth  is 
smaller,  and  the  oblique  processes  face  more  backwards 
and  forwards  than  in  any  other  lumbar  vertebra. 

After  considering  the  structure  of  the  particular  ver- 

* renalis.  *j‘  fulciens. 
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lebrae,  and  their  mutual  connexion,  we  may  observe 
i a solicitous  care  taken  that  they  shall  not  be  disjoined 
but  with  great  difficulty  ; for  besides  being  connected 
by  strong  ligaments  proportioned  to  the  forces  which 
are  to  be  resisted,  their  bodies  either  enter  so  into  each 
other,  as  to  prevent  their  being  displaced  any  way,  as 
in  the  vertebrae  of  the  neck  ; or  they  are  propped  on 
all  sides,  as  those  of  the  back  are  by  the  ribs  ; or  their 
surfaces  of  contact  are  so  broad,  as  to  render  the  sepa- 
ration almost  impracticable,  as  in  the  loins  ; while  the 
depth  and  articulation  of  the  oblique  processes  are  ex- 
actly proportioned  to  the  quantity  of  motion  which 
the  other  parts  of  the  bones  allow,  or  the  muscles  can 
| perform  : Yet,  as  these  oblique  processes  are  small, 
and  therefore  not  capable  of  so  secure  a conjunction 
as  the  larger  bodies,  they  may  sooner  yield  to  a dis- 
joining force  ; but  then  their  dislocation  is  not  of  nearly 
so  bad  consequence  as  the  separation  of  the  bodies 
would  be.  For,  by  the  oblique  processes  being  dislo- 
cated, the  muscles,  ligaments,  and  spinal  marrow  are 
indeed  stretched  ; but  this  marrow  must  be  compress- 
ed, or  entirely  destroyed,  when  the  body  of  the  verte- 
bra is  removed  out  of  its  place. 

The  False  Vertebra;  compose  the  under  pyramid  False  Ver- 
of  the  spine.  They  are  sufficiently  distinguished  from  tcbroe. 
the  bones  already  described  by  this  epithet  of  false  ; 
because  though  each  bone  into  which  they  can  be  di- 
vided in  young  people,  resembles  the  true  vertebrae  in 
figure,  yet  none  of  them  contribute  to  the  motion  of 
the  trunk  of  the  body  ; they  being  intimately  united 
to  each  other  in  adults,  except  at  their  lower  part, 
where  they  are  moveable  ; whence  they  are  commonly 
divided  into  two  bones,  os  sacrum  and  coccyqis. 

Os  Sacrum*,  is  so  called,  from  being  offered  in  Os  Sacrum. 
sacrifice  by  the  ancients,  or  rather  because  of  its  large- 
ness in  respect  of  the  other  vertebrae. — This  bone  is 
of  an  irregular  triangular  shape,  broad  above,  narrow 
below,  convex  behind,  for  the  advantageous  origin  of 
the  muscles  that  move  the  spine  and  thigh  backwards  ; 
and  concave  before,  for  enlarging  the  cavity  of  the 

* “Iigin,  <rv,v2u>.0i  Hippocrat.  vrofrovlu^,  Oribas, 
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pelvis. — Four  transverse  lines  of  a colour  different  from 
the  rest  of  the  bone  which  are  seen  on  its  fore-part, 
are  the  marks  of  division  of  the  five  different  bones 
of  which  it  consists  in  young  persons. 

The  fore-part  of  the  os  sacrum , analogous  to  the 
bodies  of  the  true  vertebrae , is  smooth  and  flat,  to  allow 
a larger  space  for  the  contained  bowels,  without  any 
danger  of  hurting  them  ; or  this  flat  figure  may  be  ow- 
ing to  the  equal  pressure  of  these  bowels,  particularly 
of  the  last  gut.  The  back  part  of  it  is  almost  straight, 
without  so  large  a cavity  as  the  vertebrae  have  ; be- 
cause the  spinal  marrow,  now  separated  into  the  cauda 
equina,  is  small.  The  bridges  between  the  bodies  and 
processes  of  this  bone,  are  much  thicker,  and  in  pro- 
portion shorter,  than  in  the  former  class  of  bones.  The 
strength  of  these  cross  bridges  is  very  remarkable  in 
the  three  upper  bones,  and  is  well  proportioned  to  the 
incumbent  weight  of  the  trunk  of  the  body,  which 
these  bridges  sustain  in  a transverse,  consequently  an 
unfavourable,  situation,  when  the  body  is  erect. 

There  are  only  two  oblique  processes  of  the  os  sa- 
crum ; one  standing  out  on  each  side  from  the  upper 
part  of  the  first  bone. — Their  plain  erect  surfaces  face 
backwards,  and  are  articulated  with  the  inferior  ob- 
lique processes  of  the  last  vertebra  of  the  loins,  to  which 
each  of  these  processes  is  connected  by  a strong  liga- 
ment, which  rises  from  a scabrous  cavity  round  their 
roots,  where  mucilaginous  glands  are  also  lodged.  In- 
stead of  the  other  oblique  processes  of  this  bone,  four 
rough  tubercles  are  to  be  seen  on  each  side  of  its  surface 
behind,  from  which  the  musculus  sacer*  has  its  origin. 

The  transverse  processes  here  are  all  grown  together 
into  one  large  strong  oblong  process  on  each  side ; 
which,  so  far  as  it  answers  to  the  first  three  bones,  is 
very  thick,  and  divided  into  two  irregular  cavities,  by 
a long  perpendicular  ridge. — The  foremost  of  the  two 
cavities  has  commonly  a thin  cartilaginous  skin  cover- 
ing it  in  the  recent  subject,  and  is  adapted  to  the  un- 
equal protuberance  of  the  os  ilium,  and  a strong  liga- 
ment connects  the  circumference  of  these  surfaces  of 
the  two  bones.  The  cavity  behind  is  divided  by  a 

* Part  of  the  Intertransversarii  dorsi.  Alb.  E, 
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transverse  ridge  into  two,  where  strong  ligamentous 
strings,  that  go  from  this  bone  to  the  os  ilium  with  a 
cellular  substance  containing  mucus,  are  lodged. 

These  transverse  processes  of  the  two  last  bones  of 
the  os  sacrum  are  much  smaller  than  the  former.  At 
their  back-part,  near  their  edge,  a knob  and  oblong.flat 
surface  give  rise  to  two  strong  ligaments,  which  aie 
extended  to  the  os  ischium  ; and  are  therefore  called 
sacrosciatic. 

The  spinal  processes  of  the  three  uppermost  bones 
of  the  os  sacrum  appear  short,  sharp,  and  almost  erect, 
while  the  two  lower  ones  are  open  behind  ; and  some- 
times a little  knob  is  to  be  seen  on  the  fourth,  though 
generally  it  is  bifurcated,  without  The  two  legs  meet- 
ing into  a spine ; in  which  condition  also  the  first  is 
often  to  be  seen ; and  sometimes  none  of  them  meet, 
but  leave  a sinus,  or  rather/ima,  instead  of  a canal  («). 

The  musculus  latissimus  and  longissimus  dorsi,  sacro - 
lumbalis,  and  gluteus  maximus,  have  part  of  their  ori- 
gins from  these  spinal  processes. 

The  canal  between  the  bodies  and  processes  of  this  Canal, 
bone,  for  the  cauda  equina  is  triangular ; and  becomes 
smaller  as  it  descends,  like  the  cauda.  Below  the  third 
bone,  this  passage  is  no  more  a complete  bony  canal, 
but  is  open  behind;  and  is  only  there  defended  by  a 
strong  ligamentous  membrane  stretched  over  it,  which, 
with  the  muscles  that  cover  it,  and  are  very  promi- 
nent on  each  side,  is  a sufficient  defence  for  the  bundle 
of  nerves  within. 

At  the  root  of  each  oblique  process  of  this  bone,  Foramina. 
the  notch  is  conspicuous,  by  which,  and  such  another 
in  the  last  vertebra  of  the  loins,  a passage  is  left  for  the 
twenty-fourth  spinal  nerve  ; and,  in  viewing  the  os 
sacrum,  either  before  or  behind,  four  large  holes  ap- 
pear in  each  side,  in  much  the  same  height,  as  where 
the  marks  of  the  union  of  its  several  bones  remain. 

Some  of  the  largest  nerves  of  the  body  pass  through 
the  anterior  holes  ; and  superficial  grooves  running 
outwards  from  them  in  different  directions,  shew  the 
course  of  these  nerves.  From  the  intervals  of  these 
grooves,  the  piriformis  muscle  chiefly  rises.  The  holes 

(a)  Verheyen,  Anat.  tract.  5.  cap.  9 — Sue  Trad,  d’osteol.  p.  127. 
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in  the  back-part  of  the  bone  are  covered  by  mem- 
branes which  allow  small  nerves  to  pass  through  them. 
The  two  uppermost  of  these  holes,  especially  on  the 
fore-side,  are  the  largest ; and  as  the  bone  descends, 
the  holes  turn  smaller.  Sometimes  a notch  only  is 
formed  at  the  lower  part  in  each  side  of  this  bone  ; and 
in  other  subjects  there  is  a hole  common  to  it  and  the 
os  coccygis,  through  which  the  twenty- ninth  pair  of 
spinal  nerves  passes  ; and  frequently  a bony  bridge  is 
formed  on  the  back-part  of  each  side  by  a process  sent 
up  from  the  back-part  of  the  os  coccygis,  and  joined 
to  the  little  knobs  which  the  last  bone  of  the  os  sacrum 
has  instead  of  a spinal  process.  Under  this  bridge  or 
jugutn,  the  twenty-ninth  pair  of  spinal  nerves  runs  in 
its  course  to  the  common  holes  just  now  described. 

The  upper  part  of  the  body  of  the  first  bone  resem- 
bles the  vertebrae  of  the  loins  ; but  the  small  fifth  bone 
is  oblong  transversely  and  hollow  in  the  middle  of  its 
lower  surface. 

Substance.  The  substance  of  the  os  sacrum  is  very  spongy,  with- 
out any  considerable  solid  external  plates,  and  is  light- 
er proportionally  to  its  bulk  than  any  other  bone  in 
the  body ; but  is  secured  from  injuries  by  the  thick 
muscles  that  cover  it  behind,  and  by  the  strong  liga- 
mentous membranes  that  closely  adhere  to  it.  As  this 
is  one  of  the  most  remarkable  instances  of  this  sort  of 
defence  afforded  a soft  weak  bone,  we  may  make  the 
general  observation.  That,  wherever  we  meet  with 
such  a bone,  one  or  other,  or  both  these  defences  are 
made  use  of;  the  first  to  ward  off  injuries,  and  the  se- 
cond to  keep  the  substance  of  the  bone  from  yielding 
too  easily. 

Connexion.  This  bone  is  articulated  above  to  the  last  vertebra  of 
the  loins,  in  the  manner  in  which  the  lumbar  vertebrae 
are  joined  ; and  therefore  the  same  motions  may  be 
performed  here.  The  articulation  of  the  lower  part  of 
the  os  sacrum  to  the  os  coccygis  seems  well  adapted  for 
allowing  considerable  motion  to  this  last  bone,  were  it 
not  much  confined  by  ligaments.  Laterally,  the  os  sa- 
cTitm  is  joined  to  the  ossa  ilium  by  an  immoveable  syn- 
chondrosis, or  what  almost  deserves  the  name  of  a su- 
ture ; for  the  cartilaginous  crust  on  the  surface  of  the 
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bones  is  very  thin,  and  both  their  surfaces  are  so  sca- 
brous and  unequal,  as  to  be  indented  into  each  other; 
which  makes  such  a strong  connexion,  that  great  force 
is  required  to  separate  them,  after  all  the  muscles  and 
ligaments  are  cut.  Frequently  the  two  bones  grow 
together  in  old  subjects. 

The  uses  ot  the  os  sacrum  are,  to  serve  as  the  com-  Uses, 
mon  base  and  support  of  the  trunk  of  the  body,  to 
guard  the  nerves  proceeding  from  the  end  of  the  spinal 
marrow,  to  defend  the  back-part  of  the  pelvis,  and  to 
afford  sufficient  origin  to  the  muscles  which  move  the 
trunk  and  thigh. 

The  bones  that  compose  the  os  sacrum  of  infants,  state  at 
have  their  bodies  separated  from  each  other  by  a thick  Birth, 
cartilage  ; and,  in  the  same  manner  as  the  true  verte- 
brae, each  of  them  consists  of  a body  and  two  lateral 
plates,  connected  together  by  cartilages  ; the  ends  of 
the  plates  seldom  being  contiguous  behind. 

Os  Coccygis*,  or  rump  bone,  is  that  triangular  chain  Os  Coccy- 
of  bones  depending  from  the  os  sacrum  ; each  bone#-”’ 
becoming  smaller  as  they  descend,  till  the  last  ends 
almost  in  a point.  The  os  coccygis  is  convex  behind, 
and  concave  before ; from  which  crooked  pyramidal 
figure,  which  was  thought  to  resemble  a cuckoo’s  beak, 
it  has  got  its  name. 

This  bone  consists  of  four  pieces  in  people  of  middle 
age : — In  children,  very  near  the  whole  of  it  is  carti- 
lage : In  old  subjects  all  the  bones  are  united,  and  be- 
come frequently  one  continued  bone  with  the  os  sacrum. 

The  highest  of  the  four  bones  is  the  largest,  with 
shoulders  extended  farther  to  each  side  than  the  end  of 
the  os  sacrum  ; which  enlargement  should,  in  my  opi- 
nion, serve  as  a distinguishing  mark  to  fix  the  limits 
of  either  bone  : and  therefore  should  take  away  all  dis- 
pute about  reckoning  the  number  of  bones,  of  which 
one  or  other  of  these  two  parts  of  the  false  vertebree  is 
composed  ; which  dispute  must  still  be  kept  up,  so 
long  as  the  numbering  five  or  six  bones  in  the  os  sa- 
crum depends  upon  the  uncertain  accident  of  this  broad 
shouldered  little  bone  being  united  to  or  separated 

* O^eTuyiov  yo^cs,  caudas  os,  spoudylium,  os  cuculi. 
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from  it.  The  upper  surface  of  this  bone  is  a little  hol- 
low. From  the  back  of  that  bulbous  part  called  its 
shoulders,  a process  often  rises  up  on  each  side,  to  join 
with  the  bifurcated  spine  of  the  fourth  and  fifth  bones 
of  the  os  sacrum,  to  form  the  bony  bridge  mentioned 
in  the  description  of  the  os  sacrum. — Sometimes  these 
shoulders  are  joined  to  the  sides  of  the  fifth  bone  of  the 
os  sacrum,  to  form  the  hole  in  each  side  common  to 
these  two  bones,  for  the  passage  to  the  twenty-ninth 
pair  of  spinal  nerves.  Immediately  below  the  shoul- 
ders of  the  os  coccygis,  a notch  may  be  marked  on  each 
side,  where  the  thirtieth  pair  of  the  spinal  nerves  passes. 
The  lower  end  of  this  bone  is  formed  into  a small  head, 
which  very  often  is  hollow  in  the  middle. 

The  three  lower  bones  gradually  become  smaller, 
and  are  spongy ; but  are  strengthened  by  a strong  li- 
gament which  covers  and  connects  them.  Their  ends, 
by  which  they  are  articulated,  are  formed  in  the  same 
manner  as  those  of  the  first  bone. 

Between  each  of  these  four  bones  of  young  subjects 
a cartilage  is  interposed ; therefore  their  articulation 
is  analogous  to  that  of  the  bodies  of  the  vertebrae  of 
the  neck  : For,  as  has  been  above  remarked,  the  lower 
end  of  the  os  sacrum  and  of  each  of  the  three  superior 
bones  of  the  os  coccygis,  has  a small  depression  in  the 
middle ; and  the  upper  part  of  all  the  bones  of  the  os 
coccygis  is  a little  concave,  and  consequently,  the  in- 
terposed cartilages  are  thickest  in  the  middle,  to  fill  up 
both  cavities;  by  which  they  connect  the  bones  more 
firmly.  When  the  cartilages  ossify,  the  upper  end  of 
each  bone  is  formed  into  a cavity,  exactly  adapted  to 
the  protuberant  lower  end  of  the  bone  immediately 
above.  From  this  sort  of  articulation,  it  is  evident, 
that,  unless,  when  these  bones  grow  together,  all  of 
them  are  capable  of  motion  ; of  which  the  first  and  se- 
cond, especially  this  last,  enjoys  the  largest  share. 

The  lower  end  of  the  fourth  bone  terminates  in  a 
rough  point,  to  which  a cartilage  is  appended. 

To  the  sides  of  these  bones  of  the  os  coccygis,  the 
coccygei  muscles  ( a ),  and  part  of  the  levatores  ani  and 
of  the  glutei  maximi,  are  fixed. 

(a)  Douglas,  Myograph,  chap.  40.— Eustach.  tab.  36.  No.  45.  20. 
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The  substance  of  these  bones  is  very  spongy,  and 
in  children  cartilaginous,  there  being  only  a part  of 
the  first  bone  ossilied  in  a new-born  infant.  Since 
therefore  the  inteslinum  rectum  of  children  is  not  so 
firmly  supported  as  it  is  in  adults,  this  may  be  one  rea- 
' son  why  they  are  more  subject  to  a procidentia  ani 
than  old  people  (a). 

From  the  description  of  this  bone,  we  see  how  little 
it  resembles  the  vertebrae  ; since  it  seldom  has  pro- 
cesses, never  has  any  cavity  for  the  spinal  marrow,  nor 
holes  for  the  passage  of  nerves,  Its  connexion  hin- 
ders it  from  being  moved  to  either  side ; and  its  mo- 
tion backwards  and  forwards  is  much  confined;  Yet 
as  its  ligaments  can  be  stretched  by  a considerable  force, 
it  is  a great  advantage  in  the  excretion  of  the  faeces 
alvince,  and  much  more  in  child-bearing,  that  this  bone 
should  remain  moveable  ; and  the  right  management 
of  it,  in  delivering  women,  may  be  of  great  benefit  to 
them  (6). — The  mobility  of  the  os  coccggis  diminish- 
ing as  people  advance  in  age,  especially  when  its  liga- 
ments and  cartilages  have  not  been  kept  flexible  by 
being  stretched,  is  probably  one  reason  why  women, 
who  are  old  maids  before  they  marry,  have  generally 
hard  labour  in  child-bed. 

The  os  coccggis  serves  to  sustain  the  inteslinum  rec- 
tum ; and,  in  order  to  perform  this  office  more  effec- 
tually, it  is  made  to  turn  with  a curve  forwards ; by 
which  also  the  bone  itself,  as  well  as  the  muscles  and 
teguments,  is  preserved  from  any  injury,  when  we  sit 
with  our  body  reclined  back. 

The  second  part  of  the  trunk  of  the  skeleton,  the  Pelvis, 
Pelvis,  is  the  cylindrical  cavity  at  the  lower  part  of 
the  abdomen,  formed  by  the  os  sacrum,  os  coccggis, 
and  ossa  innominata  ; which  last  therefore  fall  now  in 
course  to  be  examined. 

Though  the  name  of  Ossa  Innominata*  contri-  Otsa  imo. 
butes  nothing  to  the  knowledge  of  their  situation,  struc-  m'tiata, 
ture,  or  office ; yet  they  have  been  so  long  and  uni- 
te) Spigel.  de  humani  corp.  fabric,  lib.  2.  cap.  22 Paaw,  de 

ossib.  par.  2.  cap.  3. 

( b ) Pauw,  ibid. — Deventer,  Operat.  chirurg.  cap.  27. 

* SxsXiwv  fTfotripCffiis,  sacro  conjuncta. 
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versally  known  by  it,  that  there  is  no  occasion  for 
changing  it.  They  are  two  large  broad  bones,  which 
form  the  fore-part  and  sides  of  the  pelvis,  and  the  lower 
part  of  the  sides  ot  the  abdomen.  In  children  each  of 
these  bones  is  evidently  divided  into  three  ; which  are. 
afterwards  so  intimately  united,  that  scarcely  the  least 
mark  of  theirformer  separation  remains.  Notwithstand- 
ing this,  they  are  described  as  consisting  each  of  three 
bones,  to  wit,  the  os  ilium , ischium,  and  pubis  ; which 
I shall  first  describe  separately,  and  then  shall  consider 
what  is  common  to  any  two  of  them,  or  to  all  the  three. 

Os  Ilium.  Os  Ilium*,  or  haunch-bone,  is  situated  highest  of 
the  three,  and  reaches  as  far  down  as  one  third  of  the 
great  cavity  into  which  the  head  of  the  thigh-bone  is 
received. 

External  The  external  side  of  this  bone  is  unequally  convex. 

Surface.  and  is  called  its  dorsum  ; — the  internal  concave  sur- 
face is  by  some  (but  improperly)  named  its  costa.  The 
semicircular  edge  at  the  highest  part  of  this  bone, 
which  is  tipped  with  cartilage  in  the  recent  subject,  is 
named  the  spine,  into  which  the  external  or  descend- 
ing oblique  muscle  of  the  abdomen  is  inserted  ; and 
from  it  the  internal  ascending  oblique  and  the  trans- 
verse muscles  of  the  belly,  with  the  gluteus  maximus, 
quadratus  lumborum,  and  latissimus  dorsi,  have  their 
origin.  Some  (a)  are  of  opinion,  that  it  is  only  the 
tendinous  crust  of  all  these  muscles,  and  not  a carti- 
lage, as  commonly  alleged,  that  covers  this  bony  edge. 
The  ends  of  the  spine  are  more  prominent  than  the 
surface  of  the  bone  below  them  ; therefore  are  reckon- 
ed processes.  From  the  anterior  spinal  process,  the 
sartorius  and  fascialisi  muscles  have  their  rise,  and  the 
outer  end  of  the  doubled  tendon  of  the  external  oblique 
muscle  of  the  abdomen , commonly  called  Fallopius’s 
or  Poupart’s  ligament,  is  fixed  to  it. — The  inside  of 
the  posterior  spinal  process,  and  of  part  of  the  spine 
forward  from  that,  is  made  flat  and  rough  where  the 
sacrohunbalis  and  longissimus  dorsi  rise  ; and  to  its  out- 


* A ciycvuv,  xmmv,  scaphium,lumbare,  clunium,  davium,  anchas. 
(a)  Winslow,  Exposition  anatomique  du  corps  humain,  traite 
des  os  frais,  § 96. 

■j*  Tensor  vaginae  femoris.  Alb.  E. 
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side  are  fixed  ligaments,  extended  to  the  os  sacrum  and 
transverse  processes  of  the  fifth  and  fourth  vertebrae 
of  the  loins  (a).  Below  the  anterior  spinal  process 
stands  out  another  protuberance,  which,  by  its  situa- 
tion, may  be  distinguished  from  the  former,  by  add- 
ing the  epithet  of  inferior , where  the  musculus  recluS 
tibiae*  has  its  origin  (/>).  Betwixt  these  two  anterior 
processes  the  bone  is  hollowed  where  the  beginning 
of  the  sartorius  muscle  is  lodged.  Below  the  posterior 
spinal  process,  a second  protuberance  of  the  edge  of 
this  bone  is  in  like  manner  observable,  which  is  closely 
applied  to  the  os  sacrum.  Under  this  last  process  a 
considerable  large  niche  is  observable  in  the  os  ilium  ; 
between  the  sides  of  which  and  the  strong  ligament 
that  is  stretched  over  from  the  os  sacrum  to  the  sharp 
pointed  process  of  the  os  ischium  of  the  recent  subject, 
a large  hole  is  formed,  through  which  the  musculus-py- 
riformis,  the  great  sciatic  nerve,  and  the  posterior  cru- 
ral vessels  pass,  and  are  protected  from  compression. 

The  external  broad  side  or  dorsum  of  the  os  ilium  is 
a little  hollow  towards  the  fore-part ; farther  back  it 
is  as  much  raised  ; then  is  considerably  concave ; and, 
lastly,  it  is  convex.  These  inequalities  are  occasioned 
i by  the  actions  of  the  muscles  that  are  situated  on  this 
surface.  From  behind  the  uppermost  of  the  two  an- 
terior spinal  processes,  in  such  bones  as  are  strongly 
I marked  by  the  muscles,  a semicircular  ridge  is  extend- 
ed to  the  hollow  passage  of  the  sciatic  nerve.  Between 
the  spine  and  this  ridge,  the  gluteus  medius  takes  its 
rise.  Immediately  from  above  the  lowest  of  the  ante- 
rior spinal  processes,  a second  ridge  is  stretched  to  the 
niche.  Between  this  and  the  former  ridge,  the  glu- 
teus minimus  has  it  origin.  On  the  outside  of  the  pos- 
terior spinal  processes,  the  dorsum  of  the  os  ilium  is 
! flat  and  rough,  where  part  of  the  musculus  gluteus  max - 
' and  pyriformis  rise.  The  lowest  part  of  this 
[ kone  is  the  thickest,  and  is  formed  into  a large  cavity 
i with  high  brims,  to  assist  in  composing  the  great  ace* 

(«)  Weitbrecht,  Syndesmolog.  sect  4.  § 39,  40,  46,  47 

* Rectus  cruris  Alb.  E. 

(4)  Raker,  Curs,  osteolog.  clemonstr.  3. 
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iabulim  ; which  shall  be  considered,  after  all  the  three 
bones  that  constitute  the  os  innomvnatum  are  described. 

The  internal  surface  of  the  os  ilium  is  concave  in  its 
broadest  fore-part,  where  the  internal  iliac  muscle  has 
its  origin,  and  some  share  of  the  inteslinum  ilium  and 
colon  is  lodged.  From  this  large  hollow,  a small  si- 
nuosity is  continued  obliquely  forwards,  at  the  inside 
oi  the  anterior  inferior  spinal  process,  where  part  of  the 
psoas  and  iliacus  muscles,  with  the  crural  vessels  and 
nerves,  pass.  The  large  concavity  is  bounded  below 
by  a sharp  ridge,  which  runs  from  behind  forwards ; 
and,  being  continued  with  such  another  ridge  of  the 
os  pubis,  forms  a line  of  partition  between  the  abdo- 
men and  pelvis.  Into  this  ridge  the  broad  tendon  of 
the  psoas  parvus  is  inserted. 

All  the  internal  surface  of  the  os  ilium,  behind  this 
ridge,  is  very  unequal : For  the  upper  part  is  flat,  but 
spongy,  where  the  sacrolumbalis  and  longissimus  dorsi 
rise.  Lower  down,  there  is  a transverse  ridge  from 
which  ligaments  go  out  to  the  os  sacrum.  Immediate- 
ly below  this  ridge  are  placed  the  rough  unequal  ca- 
vities and  prominences  which  are  exactly  adapted  to 
those  described  on  the  side  of  the  os  sacrum.  In  the 
same  manner,  the  upper  part  of  this  rough  surface  is 
porous,  for  the  firmer  adhesion  of  the  ligamentous  cel- 
lular substance ; while  the  lower  part  is  more  solid, 
and  covered  with  a thin  cartilaginous  skin,  for  its  im- 
moveable articulation  with  the  os  sacrum.  From  all 
the  circumference  of  this  large  unequal  surface,  liga- 
ments are  extended  to  the  os  sacrum,  to  secure  more 
firmly  the  conjunction  of  these  bones. 

The  passages  of  the  medullary  vessels  are  very  con- 
spicuous, both  in  the  dorsum  and  costa  of  many  ossa 
ilium  ; but  in  others  they  are  inconsiderable. 

The  posterior  and  lower  parts  of  these  bones  are 
thick ; but  they  are  in  general,  exceedingly  thin  and 
compact  at  their  middle,  where  they  are  exposed  to 
the  actions  of  the  musculi  glutei  and  iliacus  interims, 
and  to  the  pressure  of  the  bowels  contained  in  the  belly. 
The  substance  of  the  ossa  ilium  is  mostly  cellular,  ex- 
cept a thin  external  table. 

In  a ripe  child,  the  spine  of  the  os  ilium  is  cartila- 
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ginous,  and  is  afterwards  joined  to  the  bone  in  form 
of  an  epiphyse. — The  large  lower  end  of  this  bone  is 
not  completely  ossified. 

Os  Ischium*  or  hip  hone,  is  of  a middle  bulk  b e-  Os  Ischium. 
tween  the  two  other  parts  of  the  os  innominatum,  is 
situated  lowest  of  the  three,  and  is  of  a very  irregular 
figure. — Its  extent  might  be  marked  by  an  horizontal 
line  drawn  nearly  through  the  middle  of  the  acetabu- 
lum ; for  the  upper  bulbous  part  of  this  bone  forms 
somewhat  less  than  the  lower  half  of  that  great  cavity, 
and  the  small  leg  of  it  rises  to  much  the  same  height 
on  the  other  side  of  the  great  hole  common  to  this 
bone  and  the  os  pubis. 

From  the  upper  thick  part  of  the  os  ischium,  a sharp  Processes, 
process,  called  by  some  spinous,  stands  out  backwards, 
from  which  chiefly  the  musculus  coccygeus  and  supe- 
rior gemellus,  and  part  of  the  levator  ani,  rise ; and  the 
anterior  or  internal  sacrosciatic  ligament  is  fixed  to  it. 

— Between  the  upper  part  of  this  ligament  and  the 
bones  it  was  formerly  observed  that  the  pyriform  mus- 
cle, the  posterior  crural  vessels,  and  the  sciatic  nerve, 
pass  out  of  the  pelvis. — Immediately  below  this  pro- 
cess, a sinuosity  is  formed  for  the  tendon  of  the  mus- 
culus obturator  interims. — In  a recent  subject,  this 
part  of  the  bone,  which  serves  as  a pully  on  which  the 
obturator  muscle  plays,  is  covered  with  a ligamentous 
cartilage,  that,  by  two  or  three  small  ridges  points  out 
the  interstices  of  the  fibres  in  the  tendon  of  this  mus- 
cle.— The  outer  surface  of  the  bone  at  the  root  of  this 
spinous  process  is  made  hollow  by  the  pyriformis  or 
iliacus  externus  muscle. 

Below  the  sinuosity  for  the  obturator  muscle  is  the 
great  knob  or  tuberosity,  covered  with  cartilage  or  ten- 
don (a).  The  upper  part  of  the  tuberosity  gives  rise 
to  the  inferior  gemellus  muscle.  To  a ridge  at  the  in- 
side of  this,  the  external  or  posterior  sacrosciatic  liga- 
ment is  so  fixed,  that  between  it,  the  internal  ligament, 
and  the  sinuosity  of  the  os  ischium,  a passage  is  left  for 
the  internal  obturator  muscle.  The  upper  thick  smooth 

* Coxae,  coxendicis,  pixis. 

(«)  Winslow,  Exposit.  anat.  des  osfrais,  g 96. 
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part  of  the  tuber,  called  by  some  its  dorsum,  has  two 
oblique  impressions  on  it.  The  inner  one  gives  origin 
to  the  long  head  of  the  biceps  jlexor  tibiae  * * * § and  seminar  - 
vosus  + muscles,  and  the  semimembranosus  rises  from 
the  exterior  one,  which  reaches  higher  and  nearer  the 
acetabulum  than  the  other.  The  lower,  thinner,  more 
scabrous  part  of  the  knob  which  bends  forwards,  is  also 
marked  with  two  flat  surfaces,  whereof  the  internal  is 
what  we  lean  upon  when  sitting,  and  the  external  gives 
rise  to  the  largest  head  of  the  triceps  adductor  femo- 
ris  J.  Between  the  external  margin  of  the  tuberosity 
and  the  great  hole  of  the  os  innominatum,  there  is  fre-, 
quently  an  obtuse  ridge  extended  down  from  the  ace - 
tabulum,  which  gives  origin  to  the  quadralus femoris. 
As  the  tuber  advances  forwards,  it  becomes  smaller, 
and  is  rough,  for  the  origin  of  the  musculus  transver- 
salis  ||  and  erector  penis.  The  small  leg  of  it,  which 
mounts  upwards  to  join  the  os  pubis,  is  rough  and  pro- 
minent at  its  edge,  where  the  two  lower  heads  of  the 
triceps  or  quadriceps  adductor  femoris  § take  their  rise. 

The  upper  and  back  part  or  the  os  ischium  is  broad 
and  thick ; but  its  lower  and  fore- part  is  narrower  and 
thinner.  Its  substance  is  of  the  structure  common  to 
broad  bones. 

The  os  ilium  and  pubis  of  the  same  side  are  the  only 
bones  which  are  contiguous  to  the  os  ischium. 

The  part  of  the  os  ischium  which  forms  the  acetabu- 
lum, the  spinous  process,  the  great  tuber,  and  the  re- 
curved leg,  are  all  cartilaginous  at  birth.  The  tuber, 
with  part  of  the  leg  or  process  above  it,  becomes  an 
epiphyse  before  this  bone  is  fully  formed. 

The  Os  Pubis  IT,  or  share  bone,  is  the  least  of  the 
three  parts  of  the  os  innominatum,  and  is  placed  at  the 
upper  fore-part  of  it.  The  thick  largest  part  of  this 
bone  is  employed  in  forming  the  acetabulum;  from 

* Biceps  cruris  Alb.  E.  + Semitendinosus  Alb.  E. 

-t-  Adductor  magnus  femoris  Alb.  E. 

II  Transversus  perintei  Alb.  E. 

§ Adductor  longus,  and  A.  brevis  femoris  Alb.  E. 

51  rfins,  pectinis,  penis,  pudibundum,  fenestratum. 
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which  becoming  much  smaller,  it  is  stretched  inwards 
to  its  fellow  of  the  other  side,  where  again  it  grows 
larger,  and  sends  a small  branch  downwards  to  join 
the5  end  of  the  small  leg  of  the  os  ischium.  The  upper 
fore-part  of  each  os  pubis  is  tuberous  and  rough  where 
the  musculus  rectus  and  pyramidalis  are  inserted. 

From  this  a ridge  is  extended  along  the  upper  edge  of 
the  bone,  in  a continued  line  with  such  another  of  the 
os  ilium,  which  divides  the  abdomen  and  pelvis.  The 
ligament  of  Fallopius  is  fixed  to  the  internal  end  of 
this  ridge,  and  the  smooth  hollow  below  it  is  made  by 
the /woo,?  and  iliacus  interims  muscles  passing  with  the 
anterior  crural  vessels  and  nerves  behind  the  ligament. 

Some  way  below  the  former  ridge,  another  is  extended 
from  the  tuberous  part  of  the  os  pubis  downwards  and 
outwards  towards  the  acetabulum  ; between  these  two 
ridges  the  bone  is  hollow  and  smooth,  for  lodging  the 
head  of  the  pectineus  muscle.  Immediately  below, 
where  the  lower  ridge  is  to  take  the  turn  downwards,  a 
winding  niche  is  made,  which  is  comprehended  in  the 
great  foramen  of  a skeleton,  but  is  formed  into  a hole 
by  a subtended  ligament  in  the  recent  subject,  for  the 
passage  of  the  posterior  crural  nerve,  an  artery,  and 
a vein.  The  internal  end  of  the  os  pubis  is  rough  and 
unequal,  for  the  firmer  adhesion  of  the  thick  ligamen- 
tous cartilage  that  connects  it  to  its  fellow  of  the  other 
side : The  process  which  goes  down  from  that  to  the 
os  ischium  is  broad  and  rough  before,  where  the  gra- 
cilis and  upper  heads  of  the  triceps , or  rather  quadri- 
ceps adductor fomoris  have  their  origin.' 

The  substance  of  the  os  pubis  is  the  same  as  of  other  Substance, 
broad  bones. 

Only  a part  of  the  large  end  of  this  bone  is  ossified,  State  at 
and  the  whole  leg  is  cartilaginous,  in  a child  born  at  Birth, 
the  full  time. 

Betwixt  the  os  ischium  and  pubis  is  left  a very  large  Thyroid 
irregular  hole,  which,  from  its  resemblance  to  a door  hole, 
or  shield,  has  been  called  thyroides.  This  hole  is  all, 
except  the  niche  for  the  posterior  crural  nerve,  filled 
up  in  a recent  subject  with  a strong  ligamentous  mem- 
brane, that  adheres  very  firmly  to  its  circumference. 

* Mesiad.  E. 
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From  this  membrane  chiefly  the  two  obturator  muscles, 
external  and  internal,  take  their  rise.  The  great  de- 
sign of  this  hole,  besides  rendering  the  bone  lighter,  is 
to  allow  a strong  enough  origin  to  the  obturator  mus- 
cles, and  sufficient  space  for  lodging  their  bellies,  that 
there  may  be  no  danger  of  disturbing  the  functions  of 
the  contained  viscera  of  the  pelvis  by  the  actions  of  the 
internal,  nor  of  the  external  being  bruised  by  the 
thigh  bone,  especially  by  its  lesser  trochanter,  in  the 
motions  of  the  thigh  inwards  ; both  which  inconveni- 
encies  must  have  happened,  had  the  ossa  innominatci 
been  complete  here,  and  of  sufficient  thickness  and 
strength  to  serve  as  the  fixed  point  of  these  muscles. 
The  bowels  sometimes  make  their  way  through  the 
niche  for  the  vessels,  at  the  upper  part  of  this  thyroid 
hole,  and  this  causes  a hernia  in  this  place  ( a ). 

In  the  external  * surface  of  the  ossa  innominata , 
near  the  outside  of  the  great  hole,  a large  deep  cavity 
is  formed  by  all  the  three  bones  conjunctly  : For  the 
os  pubis  constitutes  about  one  fifth  ; the  os  ilium  makes 
something  less  than  two  fifths,  and  the  os  ischium  as 
much  more  than  two  fifths.  The  brims  of  this  cavity 
are  very  high,  and  are  still  much  more  enlarged  by  the 
ligamentous  cartilage,  with  which  they  are  tipped  in 
a recent  subject.  From  this  form  of  the  cavity  it  has 
been  called  acetabulum ; and  for  a distinguishing 
character,  the  name  of  the  bone  that  constitutes  the 
largest  share  of  it  is  added ; therefore  acetabulum  ossis 
ischiif  is  the  name  this  cavity  commonly  bears. — 
Round  the  base  of  the  supercilia,  the  bone  is  rough  and 
unequal,  where  the  capsular  ligament  of  the  articula- 
tion is  fixed.  The  brims  at  the  upper  and  back  part 
of  the  acetabulum  are  much  larger  and  higher  than  any 
where  else ; which  is  very  necessary  to  prevent  the 
head  of  the  femur  from  slipping  out  of  its  cavity  at 
this  place,  where  the  whole  weight  of  the  body  bears 
upon  it,  and  consequently  would  otherwise  be  con- 
stantly in  danger  of  thrusting  it  out.  As  these  brims 


(a)  Memoires  cle  l’acad.  tie  chirurgie,  tom.  1.  p.  709.  &c. 
* Lateral.  E.  + Coxte,  coxendicis. 
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are  extended  downwards  and  forwards,  they  become 
less ; and  at  their  internal  lower  part  a breach  is  made 
in  them;  from  the  one  side  of  which  to  the  other,  a 
ligament  is  placed  in  the  recent  subject;  under  which 
is  left  a large  hole,  which  contains  a fatty  cellular  sub- 
stance and  vessels.  The  reason  of  this  appearance  has 
afforded  matter  of  debate.  To  me  it  seems  evidently 
contrived  for  allowing  a larger  motion  to  the  thigh  in- 
wards: For  if  the  bony  brims  had  been  here  continu- 
ed, the  neck  of  the  thigh  bone  must  have  struck  upon 
them  when  the  thighs  were  brought  across  each  other  ; 
which,  in  a large  strong  motion  this  way,  would  have 
endangered  the  neck  of  the  one  bone,  or  brim  of  the 
other.  Then  the  vessels  which  are  distributed  to  the 
joint  may  safely  enter  at  the  sinuosity  in  the  bottom 
of  the  breach ; which  being  however  larger  than  is 
necessary  for  that  purpose,  allows  the  large  mucila- 
ginous gland  of  the  joint  to  escape  below  the  liga- 
ment, when  the  head  of  the  thigh  bone  is  in  hazard  of 
pressing  too  much  upon  it  in  the  motions  of  the  thigh 
outwards  (a).  Besides  this  difference  in  the  height  of 
the  brims,  the  acetabulum  is  otherwise  unequal : For 
the  lower  internal  part  of  it  is  depressed  below  the 
cartilaginous  surface  of  the  upper  part,  and  is  not  co- 
vered with  cartilage  ; into  the  upper  part  of  this  partis 
cular -depression,  where  it  is  deepest  and  of  a semilunar 
form,  the  ligament  of  the  thigh-bone,  commonly, 
though  improperly,  called  the  round  one,  is  inserted  ; 
while  in  its  more  superficial  lower  part  the  large  muci- 
laginous gland  of  this  joint  is  lodged.  The  largest  share 
of  this  separate  depression  is  formed  in  the  os  ischium. 

From  what  has  been  said  of  the  condition  of  the 
three  bones  composing  this  acetabulum  in  new-born 
children,  it  must  be  evident  that  a considerable  part 
of  this  cavity  is  cartilaginous  in  them. 

The  ossa  innominata  are  joined  at  t.heir  back  part  Connexion 
to  each  side  of  the  os  sacrum  by  a sort  of  suture,  with  of  the  ossa 
a very  thin  intervening  cartilage,  which  serves  as  so  innomi- 
much  glue  to  cement  these  bones  together ; and  strong  natlu 
ligaments  go  from  the  circumference  of  this  unequal 

(«)  Petit,  Memoires  de  l’acad.  des  sciences,  1722. 
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surface,  to  connect  them  more  firmly.  The  ossa  inno- 
vninala  are  connected  together  at  their  fore  part  by  the 
ligamentous  cartilage  interposed  between  the  two  ossa 
pzibis.  These  bones  can  therefore  have  no  motion  in 
a natural  state,  except  what  is  common  to  the  trunk  of 
the  body,  or  to  the  os  sacrum.  But  it  has  been  dis- 
puted, whether  or  not  they  loosen  so  much  from  each 
other,  and  from  the  os  sacrum,  in  child-birth  by  the 
flow  of  mucus  to  the  pelvis,  and  by  the  throws  of  the 
labour,  as  that  the  ossa  pubis  recede  from  each  other, 
and  thereby  allow  the  passage  between  the  bones  to 
be  enlarged.  Several  observations  (a)  shew  that  this 
relaxation  sometimes  happens : But  those  who  had  fre- 
quently opportunities  of  dissecting  the  bodies  of  women 
who  died  immediately  after  being  delivered  of  children, 
teach  us  to  beware  of  regarding  this  as  the  common 
effect  of  child-birth  ; for  they  found  such  a relaxation 
in  very  few  of  the  bodies  which  they  examined  (b). 

Considering  what  great  weight  is  supported  in  our 
erect  posture,  by  the  articulation  of  the  ossa  innomi - 
nala  with  the  os  sacrum,  there  is  great  reason  to  think 
that  if  the  conglutinated  surfaces  of  these  bones  were 
once  separated,  (without  which,  the  ossa  pubis  cannot 
shuffle  on  each  other,)  the  ligaments  would  be  vio- 
lently stretched,  if  not  torn  ; whence  many  disorders 
would  arise  (c). 

Each  os  innominatum  affords  a socket  (the  acetabu- 
lum) for  the  thigh  bones  to  move  in,  and  the  trunk  of 
the  body  rolls  here  so  much  on  the  heads  of  the  thigh- 
bones, as  to  allow  the  most  conspicuous  motions  of  the 
trunk,  which  are  commonly  thought  to  be  performed  by 
the  bones  of  the  spine.  This  articulation  is  to  be  more 
fully  described  after  the  ossa Jemoris  are  examined. 

The  pelvis  then  has  a large  opening  above  where  it 
is  continued  with  the  abdomen,  is  strongly  fenced  by 
bones  on  the  sides,  back,  and  fore-part,  and  appears 

(a)  Bauhin.  Theat.  anat.  lib.  1.  cap.  49. — Spigel.  Anat.  lib.  2. 
cap.  24.— ltiolan.  Anthropogr.  lib.  6.  cap.  12.— Diemerbroeck, 
Anat.  lib.  9.  cap.  16. 

(&)  Hildan.  Epist.  cent.  obs.  46— Dionis  Sixieme  demonst. 
des  os. — Morgagn.  Advers.  3.  animad.  15. 

( c ) Ludov.  in  Ephem.  Germ,  dec.  1.  ann.  3.  obs.  255. 
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with  a wide  opening  below,  in  the  skeleton  ; but,  in 
the  recent  subject,  a considerable  part  of  the  opening 

I is  filled  by  the  sacrosciatic  ligaments,  pyriform , inter- 
nal obturator,  levatores ani,  gemini  and  coccygei  muscles, 
which  support  and  protect  the  contained  parts  better 
than  bones  could  have  done;  so  that  space  is  left  only 
at  the  lowest  part  of  it,  for  the  large  excretories  the 
vesica  urinaria , inlestinum  rectum,  and  in  females,  the 
uterus,  to  discharge  themselves. 

The  Thorax*,  or  chest,  which  is  the  only  part  of  Thorax. 
the  trunk  of  the  body  which  we  have  not  yet  describ- 
ed, reaches  from  below  the  neck  to  the  belly ; and,  by 
means  of  the  bones  that  guard  it,  is  formed  into  a 
large  cavity,  the  figure  of  which  is  somewhat  conoidal ; 
but  its  upper  smaller  end  is  not  finished,  being  left 
open  for  the  passage  of  the  wind-pipe,  gullet,  and  large 
blood-vessels;  and  its  lower  part,  or  base,  has  no  bones, 
and  is  shorter  before  than  behind;  so  that,  to  carry  on 
our  comparison,  it  appears  like  an  oblique  section  of  the 
conoid.  Besides  which,  we  ought  also  to  remark,  that 
the  lower  part  of  this  cavity  is  narrower  than  some  way 
above  (a);  and  that  the  middle  of  its  back-part  is  con- 
siderably diminished  by  the  bones  standing  forwards 
into  it. 

The  bones  which  form  the  thorax  are  the  twelve 
dorsal  vertebrae  behind,  the  ribs  on  the  sides,  and  the 
sternum  before. 

The  vertebrae  have  already  been  described  as  part 
of  the  spine ; and  therefore  are  now  to  be  passed. 

The  Ribs,  or  costae  +,  (as  if  they  were  custodes , orRibi. 
guards,  to  those  principal  organs  of  the  animal  ma- 
chine, the  heart  and  lungs,)  are  the  long  crooked  bones 
placed  at  the  sides  of  the  chest,  in  an  oblique  direction 
downwards  in  respect  of  the  back-bone.  Their  num- 
ber is  generally  twelve  on  each  side;  though  frequently 
eleven  or  thirteen  have  been  found  (5) Sometimes 

* Pectus,  cassum.  (a)  Albin.  de  ossib.  § 1G9.- 

i*  niiiijK/,  ftigirigvcc,  eft a9-ai. 

(b)  ltiolan.  Comment,  de  ossibus.  cap.  19 Marchetti.  cap. 

Cowper  Explicat.  tab.  93  and  94. — jVIorgagn,  Adders,  anat. 
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the  ribs  are  found  preternaturally  conjoined  or  divid- 
ed (a). 

The  ribs  are  all  concave  internally ; where  they  are 
also  made  smooth  by  the  action  of  the  contained 
parts,  which,  on  this  account,  are  in  no  danger  of  be- 
ing hurt  by  them  ; and  they  are  convex  externally, 
that  they  might  resist  that  part  of  the  pressure  of  the 
atmosphere,  which  is  not  balanced  by  the  air  within 
the  lungs,  during  inspiration.  The  ends  of  the  ribs 
next  the  vertebrce  are  rounder  than  they  are  after  these 
bones  have  advanced  forwards,  when  they  become 
flatter  and  broader,  and  have  an  upper  and  lower  edge, 
each  of  which  is  made  rough  by  the  action  of  the  in- 
tercostal muscles  inserted  into  them.  These  muscles, 
being  all  of  nearly  equal  force,  and  equally  stretched  in 
the  interstices  of  the  ribs,  prevent  the  broken  ends  of 
these  bones  in  a fracture  from  being  removed  far  out 
of  their  natural  place,  to  interrupt  the  motion  of  the 
vital  organs.  The  upper  edge  of  the  ribs  is  more  ob- 
tuse and  rounder  than  the  lower,  which  is  depressed 
on  its  internal  side  by  a longjtwsa,  for  lodging  the  in- 
tercostal vessels  and  nerves ; on  each  side  of  which 
there  is  a ridge,  to  which  the  intercostal  muscles  are 
. fixed.  The  fossa  is  not  observable  however  at  either 
end  of  the  ribs ; for  at  the  posterior  or  root,  the  ves- 
sels have  not  yet  reached  the  ribs;  and,  at  the  fore-end 
they  are  split  away  into  branches,  to  serve  the  parts 
between  the  ribs ; which  plainly  teaches  surgeons  one 
reason  of  the  greater  safety  of  performing  the  opera- 
tion for  the  empyema  towards  the  sides  of  the  thorax, 
than  either  near  the  back  or  the  breast. 

At  the  posterior  end  * of  each  rib,  a little  head  is 
formed,  which  is  divided  by  a middle  ridge  into  two 
plain  or  hollow  surfaces  ; the  lowest  of  which  is  the 
broadest  and  deepest  in  most  of  them.  The  two  plains 
are  joined  to  the  bodies  of  two  different  vertebrce,  and 
the  ridge  forces  itself  into  the  intervening  cartilage. 
A little  way  from  this  head,  we  find,  on  the  external 
surface,  a small  cavity,  where  mucilaginous  glands 

(a)  Sue,  Trad,  d’osteolog.  p.  141.- 

* K Kvnov,  remulus.  Dorsal  end.  E. 
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are  lodged ; and  round  the  head,  the  bone  appears 
spongy,  where  the  capsular  ligament  of  the  articula- 
tion is  fixed.  Immediately  beyond  this,  a flatted  tu- 
bercle rises,  with  a small  cavity  at,  and  roughness 
about  its  root,  for  the  articulation  of  the  rib  with  the 
transverse  process  of  the  lowest  of  the  two  vertebra , 
with  the  bodies  of  which  the  head  of  the  rib  is  joned. 
Advancing  further  on  this  external  surface,  we  ob- 
serve in  most  of  the  ribs  another  smaller  tubercle,  into 
which  ligaments  which  connect  the  ribs  to  each  other*, 
and  to  the  transverse  processes  of  the  vertebra’  and  por- 
tions of  the  longissimus  dorsi,  are  inserted.  Beyond 
this  the  ribs  are  made  flat  by  the  sacro-lumbalis 
muscle,  which  is  inserted  into  the  part  of  this  flat 
surface  farthest  from  the  spine,  where  each  rib  makes 
a considerable  curve,  called  by  some  its  angle.  Then 
the  rib  begins  to  turn  broad,  and  continues  so  to  its 
anterior  end*,  which  is  hollow  and  spongy,  for  the  re- 
ception of,  and  firm  coalition  with  the  cartilage  that 
runs  thence  to  be  inserted  into  the  sternum,  or  to  be 
joined  with  some  other  cartilage.  In  adults,  generally 
the  cavity  at  this  end  of  the  ribs  is  smooth  and  polish- 
ed on  its  surface ; by  which  the  articulation  of  the 
cartilage  with  it  has  the  appearance  of  being  designed  • 
for  motion ; but  it  has  none. 

The  substance  of  the  ribs  is  spongy,  cellular,  and  Substance, 
covered  only  with  a very  thin  external  lamellated  sur- 
face, which  increases  in  thickness  and  strength  as  it 
approaches  the  vertebrae. 

To  the  fore-end  of  each  rib  a long  broad  and  strong  Articulat- 
cartilage  is  fixed,  and  reaches  thence  to  the  sternum , ing  Carti- 
or  is  joined  to  the  cartilage  of  the  next  rib.  Thislages- 
course,  however,  is  not  in  a straight  line  with  the  rib  ; 
for  generally  the  cartilages  make  a considerable  curved 
the  concave  part  of  which  is  upwards ; therefore,  at 
their  insertion  into  the  sternum,  they  make  an  obtuse 
angle  above,  and  an  acute  one  below.  These  carti- 
lages are  of  such  a length  as  never  to  allow  the  ribs  to 
come  to  a right  angle  with  the  spine ; but  they  keep 
them  situated  so  obliquely,  as  to  make  an  angle  very 

* nx«7-«,  palmula.  Sternal  end,  E. 
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considerably  obtuse  above,  till  a force  exceeding  the 
elasticity  of  the  cartilages  is  applied.  These  cartilages, 
as  all  others,  are  firmer  and  harder  internally,  than 
they  are  on  their  external  surface ; and  sometimes,  in 
old  people,  all  their  middle  surface  becomes  bony, 
while  a thin  cartilaginous  lamella  appears  external- 
ly (a).  The  ossification,  however,  begins  frequently  at 
the  external  surface.  The  greatest  alternate  motions  of 
the  cartilages  being  made  at  their  great  curvature,  that 
part  remains  frequently  cartilaginous,  after  all  the  rest 
is  ossified  (5). 

The  ribs  then  are  articulated  at  each  end,  of  which 
the  one  behind  is  doubly  joined  to  the  vertebrae  ; for 
the  head  is  received  into  the  cavities  of  two  bodies  of 
the  vertebrae , and  the  larger  tubercle  is  received  into 
the  depression  in  the  transverse  process  of  the  lower 
vertebra. — When  one  examines  the  double  articulation, 
he  must  immediately  see,  that  no  other  motion  can 
here  be  allowed  than  upwards  and  downwards  ; since 
the  transverse  pi-ocess  hinders  the  rib  from  being 
thrust  back ; the  resistance  on  the  other  side  of  the 
sternum  prevents  the  ribs  coming  forward ; and  each 
of  the  two  joints,  with  the  other  parts  attached,  op- 
poses its  turning  round.  But  then  it  is  likewise  as 
evident,  that  even  the  motion  upwards  and  downwards 
can  be  but  small  in  any  one  rib  at  the  articulation  it- 
self. But  as  the  ribs  advance  forwards,  the  distance 
from  their  centre  of  motion  increasing,  the  motion 
must  be  larger ; and  it  would  be  very  conspicuous  at 
their  anterior  ends,  were  they  not  resisted  there  by  the 
cartilages,  which  yield  so  little,  that  the  principal  mo- 
tion is  performed  by  the  middle  part  of  the  ribs,  which 
turns  outwards  and  upwards,  and  occasions  the  twist 
remarkable  in  the  long  ribs  at  the  place  near  their  fore- 
end where  they  are  most  resisted  (c). 

Hitherto  I have  laid  down  the  structure  and  con- 
nexion which  most  of  the  ribs  enjoy,  as  belonging  to 
all  of  them  ; but  must  now  consider  the  specialties 

(а)  Vesal.  lib.  2.  cap.  19. 

(б)  Havers.  Osteolog.  nov.  disc.  5.  p.  289. 

(c)  Winslow,  Memoires  de  l’acad.  des  sciences,  1780. 
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wherein  any  of  them  differ  from  the  general  desciVip- 
tion  given,  or  from  each  other.  ; _ 

In  viewing  the  ribs  from  above  downwards,  th^-ir 
figure  is  still  straighter ; the  uppermost  being  the  most" 
crooked  of  any.  Their  obliquity  in  respect  of  the  spine 
increases  as  they  descend  ; so  that  though  their  dis- 
tance from  each  other  is  very  little  different  at  their 
back  part,  yet  at  their  fore  ends  the  distances  between 
the  lower  ones  must  increase.  In  consequence,  too, 
of  this  increased  obliquity  of  the  lower  ribs,  each  of 
their  cartilages  makes  a greater  curve  in  its  progress 
from  the  rib  towards  the  sternum  ; and  the  tubercles, 
that  are  articulated  to  the  transverse  processes  of  the 
vertebrae,  have  their  smooth  surfaces  gradually  facing 
more  upwards.  The  ribs  becoming  thus  more  oblique, 
while  the  sternum  advances  forwards  in  its  descent, 
makes  the  distance  between  the  sternum  and  the  ante- 
rior end  of  the  lower  ribs  greater  than  between  the 
sternum  and  the  ribs  above  ; consequently  the  carti- 
lages of  those  ribs  that  are  joined  to  the  breast  bone 
are  longer  in  the  lower  than  in  the  higher  ones.  These 
cartilages  are  placed  nearer  to  each  other  as  the  ribs 
descend,  which  occasions  the  curvature  of  the  carti- 
lages to  be  greater. 

The  length  of  the  ribs  increases  from  the  first  and 
uppermost  rib,  as  far  down  as  the  seventh ; and  from 
that  to  the  12th,  as  gradually  diminishes.  The  supe- 
rior of  the  two  plain,  or  rather  hollow  surfaces,  by 
which  the  ribs  are  articulated  to  the  bodies  of  the  ver- 
tebrae, gradually  increases  from  the  first  to  the  fourth 
rib,  and  is  diminished  after  that  in  each  lower  rib. — 

The  distance  of  their  angles  from  the  heads  always  in- 
creases as  they  descend  to  the  ninth,  because  of  the 
greater  breadth  of  the  sacrolumbalis  muscles  (a). 

The  ribs  are  commonly  divided  into  true  and  false. 

The  true*  costae  are  the  seven  upper  ones  of  each  Xrue  Kibs. 
side,  whose  cartilages  are  all  gradually  longer  as  the 
ribs  descend,  and  are  joined  to  the  breast  bone ; so 
that  being  pressed  constantly  between  two  bones,  they 

(a)  Winslow,  Exposition  anatomique  des  os  secs,  § 613. 

* IWim,  Germans;,  legitim®. 
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ar%'  flatted  at  both  ends,  and  are  thicker,  harder,  and 
JW|pre  liable  to  ossify,  than  the  other  cartilages  that  are 
subject  to  so  much  pressure.  These  ribs  include 
tp  ae  heart  and  lungs  ; and  therefore  are  the  proper  or 
jp  true  custodes  of  life. 

False  tDS>  The  five  inferior  ribs  of  each  side  are  the  false  or 
Bastard*,  whose  cartilages  do  not  reach  to  the  ster- 
num ; and  therefore,  wanting  the  resistance  at  their 
fore- part,  they  are  there  pointed ; and,  on  this  account, 
having  less  pressure,  their  substance  is  softer. — The 
cartilages  of  these^/a/se  ribs  are  shorter  as  the  ribs  de- 
scend. To  all  these  five  ribs  the  circular  edge  of  the 
diaphragm  is  connected  ; and  its  fibres,  instead  of  be- 
ing stretched  immediately  transversely,  and  so  running 
perpendicular  to  the  ribs,  are  pressed  so  as  to  be  often, 
especially  in  expiration,  parallel  to  the  plane  in  which 
the  ribs  lie  : Nay,  one  may  judge  by  the  attachments 
which  these  fibres  have  so  frequently  to  the  sides  of 
the  thorax,  a considerable  way  above  where  their  ex- 
tremities are  inserted  into  the  ribs,  and  by  the  situa- 
tion of  the  viscera,  always  to  be  observed  in  a dead 
subject  laid  supine,  that  there  is  constantly  a large 
concavity  formed  on  each  side  by  the  diaphragm  with- 
in these  bastard  ribs,  in  which  the  stomach,  liver, 
spleen,  &c.  are  contained ; which,  being  reckoned 
only  among  the  viscera  naturalia,  have  occasioned  the 
name  of  bastard  cuslodes  to  these  bones. 

Hence  in  simple  fractures  of  the  false  ribs,  without 
fever,  the  stomach  ought  to  be  kept  moderately  filled 
with  food,  lest  the  pendulous  ribs  falling  inwards, 
should  thereby  increase  the  pain,  cough,  &c.  (a). — 
Hence  likewise  we  may  learn  how  to  judge  better  of 
the  seat  of  several  diseases,  and  to  do  the  operation  for 
the  empyema,  and  some  others,  with  more  safety  than 
we  can  do,  if  we  follow  the  common  directions. 

The  eight  upper  ribs  were  formerly  (6)  classed  into 
pairs,  with  particular  names  to  each  two,  to  wit,  the 
crooked , the  solid,  the  pectoral , the  twisted : But  these 

MeiXS-cczut,  fcoiSooliud;,  xxvS-cti,  anvts,  poai , adulterinre,  spur  ire, 
illegitimse. 

(a)  Iiippocrat.  de  articulo,  § 51.— -Pare.  lib.  15,  cap.  11. 

( b ) Laurent.  Hist,  anat,  lib.  2.  cap.  29.  Paaw,  de  ossibus, 
part.  3.  cap.  2, 
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names  are  of  so  little  use,  that  they  are  now  generally 
neglected. 

Th efrst  rib  of  each  side  is  so  situated,  that  the  flat  First  Rib. 
sides  are  above  and  below,  while  one  edge  is  placed 
inwards,  and  the  other  outwards,  or  nearly  so  ; there- 
fore sufficient  space  is  left  above  it  for  the  subclavian 
vessels  and  muscle ; and  the  broad  concave  surface,  is 
opposed  to  the  lungs : But  then,  in  consequence  of 
this  situation,  the  channel  for  the  intercostal  vessels  is 
not  to  be  found,  and  the  edges  are  differently  formed 
from  all  the  others  except  the  second  ; the  lower  one 
being  rounded,  and  the  other  sharp.  The  head  of  this 
rib  is  not  divided  into  two  plain  surfaces  by  a middle 
ridge,  because  it  is  articulated  only  with  the  first  ver - 
lebra  of  the  thorax.  Its  cartilage  is  ossified  in  adults, 
and  is  united  to  the  sternum  at  right  angles.  Fre- 
quently this  first  rib  has  a ridge  rising  near  the  mid- 
dle of  its  posterior  edge,  where  one  of  the  heads  of 
the  scalenus  muscle  rises.  Farther  forward  it  is  flatted, 
or  sometimes  depressed  by  the  clavicle. 

The  fifth,  sixth,  and  seventh,  or  rather  the  sixth,  5th— 10th. 
seventh,  eight,  and  sometimes  the  fifth,  sixth,  seventh, 
eighth,  ninth  ribs,  have  their  cartilages  at  least  con- 
tiguous : and  frequently  they  are  joined  to  each  other 
by  cross  cartilages ; and  most  commonly  the  carti- 
lages of  the  eighth,  ninth,  tenth,  are  connected  to  the 
former  and  to  each  other  by  firm  ligaments. 

The  eleventh,  and  sometimes  the  tenth  rib,  has  no  j it}l 
tubercle  for  its  articulation  with  the  transverse  process 
of  the  vertebra,  to  which  it  is  only  loosely  fixed  by 
ligaments.  The  fossa  in  its  lower  edge  is  not  so  deep 
as  in  the  upper  ribs,  because  the  vessels  run  more  to- 
wards the  interstice  between  the  ribs. — Its  fore-end  is 
smaller  than  its  body,  and  its  short  small  cartilage  is 
but  loosely  connected  to  the  cartilage  of  the  rib  above. 

The  twelfth  rib  is  the  shortest  and  straightest. — Its  i2th. 
head  is  articulated  only  with  the  last  vertebra  of  the 

thorax  : therefore  is  not  divided  into  two  surfaces. 

This  rib  is  not  joined  to  the  transverse  process  of  the 
vertebra , and  therefore  has  no  tubercle,  being  often 
pulled  necessarily  inwards  by  the  diaphragm,  which 
an  articulation  with  the  transverse  process  would  not 
have  allowed. — The  fossa  is  not  found  at  its  under 
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edge,  because  the  vessels  run  below  it.  The  fore- 
part of  this  rib  is  smaller  than  its  middle,  and  has 
only  a very  small-pointed  cartilage  fixed  to  it.  To 
its  whole  internal  side  the  diaphragm  is  connected. 

The  motions  and  uses  of  the  ribs  shall  be  more  parti- 
cularly treated  of,  after  the  description  of  the  sternum. 

The  heads  and  tubercles  of  the  ribs  of  a new-born 
child  have  cartilages  on  them  ; part  of  which  become 
afterwards  thin  epiphyses.  The  bodies  of  the  ribs 
encroach  gradually  after  birth  upon  the  cartilages ; 
so  that  the  latter  are  proportionally  shorter,  when 
compared  to  the  ribs  in  adults,  than  in  children. 

Here  I cannot  help  remarking  the  wise  providence 
of  our  Creator,  in  preserving  us  from  perishing  as 
soon  as  we  come  into  the  world.  The  ends  of  the 
bones  of  the  limbs  remain  in  a cartilaginous  state 
after  birth,  and  are  many  years  before  they  are  en- 
tirely united  to  the  main  body  of  their  several  bones  ; 
whereas  the  condyles  of  the  occipital  bone,  and  of  the 
lower  jaw,  are  true  original  processes,  and  ossified  be- 
fore birth,  and  the  heads  and  tubercles  of  the  ribs  are 
nearly  in  the  same  condition  ; and  therefore  the  weight 
of  the  large  head  is  firmly  supported  ; the  actions  of 
sucking,  swallowing,  respiration.  See.  which  are  indis- 
pensably necessary  for  us  as  soon  as  we  come  into  the 
world,  are  performed  without  danger  of  separating  the 
parts  of  the  bones  that  are  most  pressed  on  in  these 
motions : Whereas,  had  these  processes  of  the  head,  - 
jaw,  and  ribs,  been  epiphyses  at  birth,  children  must 
have  been  exposed  to  danger  of  dying  by  such  a sepa- 
ration ; the  immediate  consequences  of  which  would 
be  the  compression  of  the  beginning  of  the  spinal  mar- 
row, or  want  of  food,  or  a stop  put  to  respiration. 

The  Sternum*,  or  breast- bone,  is  the  broad  flat 
bone,  or  pile  of  bones,  at  the  fore-part  of  the  thorax. 
— The  number  of  bones  which  this  should  be  divided 
into,  has  occasioned  debates  among  anatomists,  who 
have  considered  it  in  subjects  of  different  ages.  In 
adults  of  a middle  age,  it  is  composed  of  three  bones, 
which  easily  separate  after  the  cartilages  connecting 
them  are  destroyed.  Frequently  the  two  lower  bones 

* os  pectoris,  ensiforme,  scutum  cordis. 
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are  found  intimately  united ; and  very  often  in  old 
people,  the  sternum  is  a continued  bony  substance  from 
one  end  to  the  other ; though  we  still  observe  two, 
sometimes  three  transverse  lines  on  its  surface  ; which 
are  marks  of  the  former  divisions. 

When  we  consider  the  sternum  as  one  bone,  we  find 
it  broadest  and  thickest  above,  and  becoming  smaller 
as  it  descends.  The  internal*  surface  of  this  bone  is 
somewhat  hollowed  for  enlarging  the  thorax  ; but  the 
convexity  on  the  externalf  surface  is  not  so  conspicu- 
ous, because  the  sides  are  pressed  outwards  by  the  true 
ribs;  the  round  heads  of  whose  cartilages  are  received 
into  seven  smooth  pits,  formed  in  each  side  of  the  s/er- 
num,  and  are  kept  firm  there  by  strong  ligaments, 
which  on  the  external  surface  have  a particular  radiat- 
ed texture  (a). — Frequently  the  cartilaginous  fibres 
thrust  themselves  into  the  bony  substance  of  the  ster-  , 
num,  and  are  joined  by  a sort  of  suture.  The  pits  at 
the  upper  part  of  the  sternum  are  at  the  greatest  dis- 
tance one  from  another,  and  as  they  descend,  are  near- 
er ; so  that  the  two  lowest  are  contiguous. 

The  substance  of  the  breast-bone  is  cellular,  with 
a very  thin  external  plate,  especially  on  its  internal 
surface,  where  we  may  frequently  observe  a cartilagi- 
nous crust  spread  over  it  (6).  On  both  surfaces,  how- 
ever, a strongligamentous  membrane  is  closely  braced ; 
and  the  cells  of  this  bone  are  so  small,  that  a consider- 
able quantity  of  osseous  fibres  must  be  employed  in  the 
composition  of  it : Whence,  with  the  defence  which 
the  muscles  give  it,  and  the  moveable  support  it  has 
from  the  cartilages,  it  is  sufficiently  secured  from  being 
broken  ; for  it  is  strong  by  its  quantity  of  bone ; its 
parts  are  kept  together  by  ligaments ; and  it  yields 
enough  to  elude  considerably  the  violence  offered  (c). 

So  far  may  be  said  of  this  bone  in  general ; but  the  Division, 
three  bones,  of  which,  according  to  the  common  ac- 
count, it  is  composed  in  adults,  are  each  to  be  examined. 

Th ejirst%,  all  agree,  is  somewhat  of  the  figure  of  a Upper 

Part. 

• Central.  E.  -}-  Peripheral.  £. 

(«)  Ituysch.  Catalog,  rar.  fig.  9. 

(&)  Jac.  Sylv.  in  Galen,  de  ossibus,  cap.  1. 

(c)  Senac.  in  Memoires  de  l’acad.  des  sciences,  1724. 

$ j,  jugulum,  furcula  superior. 
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heart,  as  it  is  commonly  painted;  only  it  does  not  ter- 
minate in  a sharp  point.  This  is  the  uppermost  thick- 
est part  of  the  sternum. 

The  upper  middle-part  of  this  first  bone,  where  it  is 
thickest,  is  hollowed,  to  make  place  for  the  trachea  ar - 
teria  ; though  this  cavity  is  formed  principally  by  the 
bone  being  raised  on  each  side  of  it,  partly  by  the  cla- 
vicles thrusting  it  inwards,  and  partly  by  the  slerno- 
mastoidei  muscles  pulling  it  upwards.  On  the  outside 
of  each  tubercle,  there  is  an  oblong  cavity,  that,  in 
viewing  it  transversely  from  before  backwards,  appears 
a little  convex  : Into  these  glence  the  ends  of  the  cla- 
vicles are  received.  Immediately  below  these,  the  sides 
of  this  bone  begin  to  turn  thinner ; and  in  each  a su- 
perficial cavity  or  a rough  surface  is  to  be  seen,  where 
the  first  ribs  are  received  or  joined  to  the  sternum. — In 
the  side  of  the  under  end  of  this  first  bone,  the  half  of 
the  pit  for  the  second  rib  on  each  side  is  formed.  The 
upper  part  of  the  surface  behind  is  covered  with  a 
strong  ligament,  which  secures  the  clavicles  ; and  is 
afterwards  to  be  more  particularly  taken  notice  of. 

The  second  or  middle  division  of  this  bone,  is  much 
longer,  narrower,  and  thinner  than  the  first ; but,  ex- 
cepting that  it  is  a little  narrower  above  than  below, 
it  is  nearly  equal  all  over  in  its  dimensions  of  breadth 
or  thickness.  In  the  sides  of  it  are  complete  pits  for 
the  third,  fourth,  fifth,  and  sixth  ribs,  and  half  of  the 
pits  for  the  second  and  seventh  ; the  lines,  which  are 
marks  of  the  former  division  of  this  bone,  being  ex- 
tended from  the  middle  of  the  pits  of  one  side  to  the 
middle  of  the  corresponding  pits  of  the  other  side.-— 
Near  its  middle  an  unossified  part  of  the  bone  is  some- 
times found,  which,  freed  of  the  ligamentous  membrane 
or  cartilage  that  fills  it,  is  described  as  a hole : and  in 
this  place,  for  the  most  part,  we  may  observe  a trans- 
verse line,  which  has  made  authors  divide  this  bone 
into  two. — When  the  cartilage  between  this  and  the 
first  bone  is  not  ossified,  a manifest  motion  of  this  upon 
the  first  may  be  observed  in  respiration  or  in  raising 
the  sternum,  by  pulling  the  ribs  upwards  or  distending 
the  lungs  with  air  in  a recent  subject. 

The  third  bone  is  much  less  than  the  other  two,  and 
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has  only  one  half  of  the  pit  for  the  seventh  rib  formed 
in  it ; wherefore  it  might  be  reckoned  only  an  appen- 
dix of  the  sternum.  In  young  subjects  it  is  always 
cartilaginous,  and  is  better  known  by  the  name  of 
carlilago  xiphoidcs  or  emiformis  * * * § than  any  other ; 
though  the  ancients  often  called  the  whole  sternum  en- 
si forme,  comparing  the  two  first  bones  to  the  handle, 
and  this  appendix  to  the  blade  of  a sword. — This  third 
bone  is  seldom  of  the  same  figure,  magnitude,  or  si- 
tuation in  any  two  subjects ; for  sometimes  it  is  a plain 
triangular  bone,  with  one  of  the  angles  below,  and 
perpendicular  to  the  middle  of  the  upper  side,  by 
which  it  is  connected  to  the  second  bone. — In  other 
people  the  point  is  turned  to  one  side,  or  obliquely 
forwards  or  backwards.  Frequently  it  is  all  nearly  of 
an  equal  breadth,  and  in  several  subjects  it  is  bifur- 
cated ; whence  some  writers  give  it  the  name  of  fur - 
cella  or  furcula  inferior  ; or  else  it  is  unossified  in  the 
middle.  In  the  greatest  number  of  adults  it  is  ossified 
and  tipped  with  a cartilage ; in  some,  one  half  of  it  is 
cartilaginous,  and  in  others  it  is  all  in  a cartilaginous 
state. — Generally  several  oblique  ligaments  fixed  at 
one  end  to  the  cartilages  of  the  ribs,  and  by  the  other 
to  the  outer  surface  of  the  xiphoid  bone,  connect  it 
firmly  to  those  cartilages  (a). 

So  many  different  ways  this  small  bone  may  be 
formed,  without  any  inconvenience : But  then  some 
of  these  positions  may  be  so  directed,  as  to  bring  on  a 
great  train  of  ill  consequences ; particularly  when 
the  lower  end  is  ossified,  and  is  too  much  turned  out- 
wards or  inwards  (Zi),  or  when  the  conjunction  of  this 
appendix  with  the  second  bone  is  too  weak  (c). 

* Clypealis,  gladialis,  mucronata,  malum,  granatum,  scutum 
stomachi,  epiglotalis  cultralis,  medium  furcula:  inferioris,  scutifor- 
mis,  ensiculata. 

(а)  Weitbrecht,  Syndesmolog.  p.  121. 

(б)  Rolfinc.  Dissert.  Anat.  lib.  2.  cap.  41 Paaw,  de  ossib. 

part.  1 . cap.  3.  and  part.  3.  cap.  3 — Codronchi  de  prolapsu  carti- 
lagin.  mucronat. 

( c ) Paaw,  ibid. — Borrich.  act.  Hafn.  vol.  5.  ob.  79.— Bonet. 
Sepulcliret.  anat.'  tom.  2.  lib.  3.  § o.  Append,  ad.  obs.  8.  et  ibid. 

§ 7.  obs.  19. 
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Connexion.  The  sternum  is  joined  by  cartilages  to  the  seven  up- 
per ribs,  unless  when  the  first  coalesces  with  it  in  an 
intimate  union  of  substance ; and  its  unequal  cavity 
on  each  side  of  its  upper  end  is  fitted  for  the  ends  of 
the  clavicles. 

The  sternum  most  frequently  has  four  round  small 
bones,  surrounded  with  cartilage,  in  children  born  at 
the  full  time ; the  uppermost  of  these,  which  is  the  first 
bone,  being  the  largest.  Two  or  three  other  very  small 
bony  points  are  likewise  to  be  seen  in  several  children. 
The  number  of  bones  increases  for  some  years,  and 
then  diminishes,  but  uncertainly,  till  they  are  at  last 
united  into  those  above  described  of  an  adult. 

The  uses  of  this  bone  are,  to  afford  origin  and  in- 
sertion to  several  muscles;  to sustain  the  mediastinum, 
to  defend  the  vital  organs,  the  heart  and  lungs,  at  the 
fore-part;  and,  lastly,  by  serving  as  a moveable  ful- 
crum of  the  ribs,  to  assist  considerably  in  respiration  : 
Which  action,  so  far  as  it  depends  on  the  motion  of  the 
bones,  we  are  now  at  liberty  to  explain. 

When  the  ribs  that  are  connected  by  their  cartila- 
ges to  the  sternum,  or  to  the  cartilages  of  the  true  ribs, 
are  acted  upon  by  the  intercostal  muscles,  they  must 
all  be  pulled  from  the  oblique  position  which  their  car- 
tilages kept  them  in,  nearer  to  right  angles  with  the 
vertebrae  and  sternum,  because  the  first  or  uppermost 
rib  is  by  much  the  most  fixed  of  any;  and  the  cartilages 
making  a great  resistance  to  raising  the  anterior  ends 
ofjjthe  ribs,  their  large  arched  middle  parts  turn  out- 
wards as  well  as  upwards.  The  sternum,  pressed  strong- 
ly on  both  sides  by  the  cartilages  of  the  ribs,  is  push- 
ed forwards,  and  that  at  its  several  parts,  in  propor- 
tion to  the  length  and  motions  of  its  supporters,  the 
ribs  ; that  is,  most  at  its  lower  end.  The  sternum  and 
the  cartilages,  thus  raised  forwards,  must  draw  the  dia- 
phragm connected  to  them;  consequently  so  far  stretch 
it,  and  bring  it  nearer  to  a plane.  The  power  that  rais- 
es this  bone  and  the  cartilages,  fixes  them  sufficiently 
to  make  them  resist  the  action  of  the  diaphragm,  whose 
fibres  contract  at  the  same  time,  and  thrust  the  viscera 
of  the  abdomen  downwards.  The  arched  part  of  the 
ribs  being  thus  moved  outwards,  their  anterior  ends 
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and  the  sternum  being  advanced  forwards,  and  the  dia- 
phragm  being  brought  nearer  to  a plain  surface,  in- 
stead of  being  greatly  convex  on  each  side  within  each 
cavity  of  the  thorax,  it  is  evident  how  considerably  the 
cavity,  of  which  the  nine  or  ten  upper  ribs  are  the  sides, 
must  be  widened,  and  made  deeper  and  longer.  While 
this  is  doing  in  the  upper  ribs,  the  lower,  whose  carti- 
lages are  not  joined  to  the  sternum  or  to  other  cartila- 
ges, move  very  differently,  though  they  conspire  to  the 
same  intention,  the  enlargement  of  the  thorax:  For 
having  no  fixed  point  to  which  their  anterior  ends  are 
fastened,  and  the  diaphragm  being  inserted  into  them 
at  the  place  where  it  runs  pretty  straight  upwards  from 
its  origin  at  the  vertebrae,  these  ribs  are  drawn  down- 
wards by  this  strong  muscle,  and  by  the  muscles  of 
the  abdomen,  which,  at  this  time,  are  resisting  the 
stretching  force  of  the  bowels  ; while  the  intercostal 
muscles  are  pulling  them  in  the  contrary  direction,  to 
wit,  upwards  : The  effect  therefore  of  either  of  these 
powers,  which  are  antagonists  to  each  other,  is  very- 
little,  as  to  moving  the  ribs  either  up  or  down  ; but  the 
muscles  of  the  abdomen,  pushed  at  this  time  outwards 
by  the  viscera , carry  these  ribs  along  with  them.  Thus 
the  thorax  is  not  only  not  allowed  to  be  shortened,  but 
is  really  widened  at  its  lower  part,  to  assist  in  making 
sufficient  space  for  the  due  distension  of  the  lungs. 

As  soon  as  the  action  of  these  several  muscles  ceases, 
the  elastic  cartilages  extending  themselves  to  their 
natural  situation,  depress  the  upper  ribs,  and  the  ster- 
num subsides  ; — the  diaphragm  is  thrust  up  by  the  vis- 
cera abdominalia,  and  the  oblique  and  transverse  mus- 
cles of  the  belly  serve  to  draw  the  inferior  ribs  inwards 
at  the  same  time.  By  these  causes  the  cavity  of  the 
breast  is  dimished  in  all  its  dimensions. 

Though  the  motions  above  described  of  the  ribs  and 
sternum,  especially  of  the  latter  bone,  are  so  small  in 
the  mild  respiration  of  a healthy  person,  that  we  can 
scarcely  observe  them  ; yet  they  are  manifest  when- 
ever we  designedly  increase  our  respiration,  or  are  ob- 
liged to  do  it  after  exercise,  and  in  several  diseases*. 

* On  this  subject,  see  Barcl.  Muscul.  Mot.  p.  514.  E. 
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OF  THE  SUPERIOR  EXTREMITIES. 

Authors  are  much  divided  in  their  opinions  about 
the  number  of  bones  which  each  superior  extremity* 
should  be  said  to  consist  of,  some  describing  the  cla- 
vicle and  scapula  as  part  of  it,  others  classing  these 
two  bones  with  those  of  the  thorax : But  since  most 
quadrupeds  have  no  clavicles , and  the  human  thorax 
can  perform  its  functions  right  when  the  scapula  is 
taken  away  (a),  whereas  it  is  impossible  for  us  to  have 
the  right  use  of  our  arms  without  these  bones  ; I must 
think  that  they  belong  to  the  superior  extremities ; 
and  therefore  shall  divide  each  of  them  into  the  shoul- 
der, arm,  fore-arm,  and  hand. 

The  Shoulder  consists  of  the  clavicle  and  scapxda. 

Clavicula,  or  collar-bone, \ is  the  long  crooked  bone, 
in  figure  like  an  Italic  f,  placed  almost  horizontally 
between  the  upper  lateral  part  of  the  sternum  and  what 
is  commonly  called  the  top  of  the  shoulder,  which,  as  a 
clavis  or  beam,  it  bears  off  from  the  trunk  of  the  body. 

The  clavicle,  as  well  as  other  long  round  bones,  is 
larger  at  its  two  ends,  than  in  the  middle.  The  end 
next  to  the  sternum*  is  triangular  : The  angle  behind 
is  considerably  produced,  to  form  a sharp  ridge,  to 
which  the  transverse  ligament  extended  from  one  cla- 
vicle to  the  other  is  fixed  (6).  The  side  opposite  to 
this  is  somewhat  rounded.  The  middle  of  this  pro- 
tuberant end  is  as  irregularly  hollowed,  as  the  cavity 
in  the  sternum  for  receiving  it  is  raised ; but  in  a re- 
cent subject,  the  irregular  concavities  of  both  are  sup- 
plied by  a moveable  cartilage,  which  is  not  only  much 
more  closely  connected  every  where  by  ligaments  to 

* yva,  IxQuadi;.  Enata,  adnata,  explanata  membra, 

artus.  Atlantal  extremity,  Bard.  E. 

(a)  Philosoph.  transact,  numb.  449.  § 5. 

4*  Os  jugulare,  jugulum,  furcula,  ligula,  clavis,  humerus  qui- 
busdam. 

J Hetgcarcpa.'yt;. 

(b)  Riolan  JEncheirid.  Anat.  lib.  6.  cap.  J3. — Winslow,  Expos. 
Anat.  des  os  frais,  § 248. — Weitbrecht.  Act.  Petropolit.  tom,  iv. 
p.  255.  et  Syndesmolog,  sect.  2.  I.  § 3. 
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the  circumference  of  the  articulation,  than  those  of  the 
lower  jaw  ; but  it  grows  to  the  two  bones  at  both  its 
internal*  and  externalf  end ; its  substance  at  the  in- 
ternal end  being  soft,  but  very  strong,  and  resembling 
the  intervertebral  cartilages  (a). 

From  this  internal  end,  the  clavicle,  for  about  two 
•fifths  of  its  length,  is  bended  obliquely  forwards  and 
downwards.  On  the  upper  and  fore- part  of  this  cur- 
vature a small  ridge  is  seen,  with  a plain  rough  sur- 
face before  it ; whence  the  musculus  sterno-hyoideus 
and  slerno-mas/oideus  have  in  part  their  origin.  Near 
the  lower  angle  a small  plain  surface  is  often  to  be 
remarked,  where  the  first  rib  and  this  bone  are  con- 
tiguous (c),  and  are  connected  by  a firm  ligament  (cZ). 

From  this  a rough  plain  surface  is  extended  out- 
wards,  where  the  pectoral  muscle  has  part  of  its  origin. 

Behind,  the  bone  is  made  flat  and  rough  by  the  in- 
sertion of  the  larger  share  of  the  subclavian  muscle. 

After  the  clavicle  begins  to  be  bended  backwards,  it 
is  round,  but  soon  after  becomes  broad  and  thin; 
which  shape  it  retains  to  its  external  end.  Along  the 
external  .t  concavity  runs  a rough  sinuosity,  from 
which  some  part  of  the  deltoid  muscle  takes  its  rise : 

— Opposite  to  this,  on  the  convex  edge,  a scabrous 
ridge  gives  insertion  to  a share  of  the  cucidlaris  mus- 
cle. The  upper  surface  of  the  clavicle  here  is  flat  ; 
but  the  lower  is  hollow,  for  lodging  the  beginning  of 
the  musculus  subclavius  ; and  towards  its  back-part 
rises  a tubercle,  to  which,  and  a roughness  near  it,  the 
strong  short  thick  ligament  connecting  this  bone  to 
the  coracoid  process  of  the  scapula  is  fixed. 

The  external  end  § of  this  bone  is  horizontally  ob- 
long, smooth,  sloping  at  the  posterior  side,  and  tipped 
in  a recent  subject  with  a cartilage,  for  its  articulation 
with  the  acromion  scapulce.  Round  this  the  bone  is 
spongy,  for  the  firmer  connexion  of  the  ligaments. 

The  medullary  arteries  having  their  direction  ob-  Foramina. 

* Proximal.  E.  + Distal.  E. 

(a)  Weitbrecht.  Syndesmolog.  sect.  2.  1.  § 6. 

(c)  Dionis  Sixieme  demonst.  des  os. 

(rf)  Weitbrecht.  Syndesmolog.  sect.  2.  I.  § 7. 

7 Stemo-lateral.  E.  ^ ’E 
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liquely  outwards,  enter  the  clavicles  by  one  or  more 
small  passages  in  the  middle  of  their  back-part. 

The  substance  of  this  bone  is  the  same  as  that  of 
the  other  round  long  bones. 

The  triangular  unequal  interior  end  of  each  clavi- 
cle has  the  cartilage  above  described  interposed  be- 
twixt it  and  the  irregular  cavity  of  the  sternum.  The 
ligaments,  which  surround  this  articulation  to  secure 
it,  are  so  short  and  strong,  that  little  motion  can  be 
allowed  any  way ; and  the  strong  ligament  that  is 
stretched  across  the  upper  furcula  of  the  sternum,  from 
the  posterior  prominent  angle  of  the  one  clavicle,  to 
the  same  place  of  the  other  clavicle,  serves  to  keep 
each  of  these  bones  more  firmly  in  their  place.  By 
the  assistance,  however,  of  the  moveable  intervening 
cartilage,  the  clavicle  can,  at  this  joint,  be  raised  or 
depressed,  and  moved  backwards  and  forwards  so 
much,  as  that  the  external  end,  which  is  at  a great 
distance  from  that  axis,  enjoys  very  conspicuous  mo- 
tions. The  articulation  of  the  exterior  end  of  the 
clavicle  shall  be  considered  after  the  description  of 
the  scapula. 

The  clavicles  of  infants  are  not  deficient  in  any  of 
their  parts  ; nor  have  they  any  epiphyses  at  their  ex- 
tremities joined  afterwards  to  their  bodies,  as  most 
other  such  long  bones  have,  which  preserves  them 
from  being  bended  too  much,  and  from  the  danger  of 
any  unossified  parts  being  separated  by  the  force 
which  pulls  the  arm  forwards. 

The  uses  of  the  clavicles  are,  to  keep  the  scapulae, 
and  consequently  the  superior  extremities , from  fall- 
ing: in  and  forwards  upon  the  thorax ; by  which, 
as  in  most  quadrupeds,  the  motion  of  the  arms  would 
be  much  confined,  and  the  breast  made  too  narrow. 
The  clavicles  likewise  afford  origin  to  several  muscles, 
and  a defence  to  large  vessels. 

From  the  situation,  .figure,  and  use  of  the  clavicles, 
it  is  evident  that  they  are  much  exposed  to  fractures  ; 
that  their  broken  parts  most  generally  go  past  each 
other ; and  that  they  are  with  difficulty  kept  in  their, 
place  afterwards. 
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i Scapula,  or  shoulder-blade  *,  is  the  triangular  bone  Scapula. 
situated  on  the  out-side  of  the  ribs,  with  its  longest 
•*side  called  its  base,  towards  the  spinal  processes  of  the 
\iertebrce,  and  with  the  angle  at  the  upper  part  of  this 
•side  about  three  inches,  and  the  lower  angle  at  a 
greater  distance  from  these  processes.  The  back-partf 
t)f  the  scapula  has  nothing  but  the  thin  ends  ot  the 
serratus  anticus  major  and  subscapularis  muscles  be- 
tween it  and  the  ribs  ; but  as  this  bone  advances  for- 
wards, its  distance  from  the  ribs  increases.  The  upper 
or  shortest  side,  called  the  superior  costa  of  the.jcfl- 
* pula,  is  nearly  horizontal,  and  parallel  to  the  second 
rib.  The  lower  side,  which  is  named  the  inferior  costa, 
is  extended  obliquely  from  the  third  to  the  eighth  rib. 

The  situation  of  this  bone,  here  described,  is  when 
people  are  sitting  or  standing  in  a state  of  inactivity, 
and  allowing  the  members  to  remain  in  the  most  na- 
tural easy  posture.  The  inferior  angle  of  the  scapula 
is  very  acute;  the  upper  one  is  near  to  a right  angle; 
and  what  is  called  the  anterior,  does  not  deserve  the 
name,  for  the  two  sides  do  not  meet  to  form  an  angle. 

The  body  of  this  bone  is  concave  towards  the  ribs, 
and  convex  behind,  where  it  has  the  name  of  dorsum^. 

Three  processes  are  generally  reckoned  to  proceed  from 
the  scapula.  The  first  is  the  large  spine  that  rises  from, 
its  convex  surface  behind,  and  divides  it  unequally. 

The  second  process  stands  out  from  the  fore-part  of 
the  upper  side ; and,  from  its  imaginary  resemblance 
to  a crow’s  beak,  is  named  coracoides  ||.  The  third 
process  is  the  whole  thick  bulbous  fore-part  of  the  bone. 

After  thus  naming  the  several  constituent  parts  of 
the  scapula,  the  particular  description  will  be  more 
easily  understood. 

The  base,  which  is  tipped  with  cartilage  in  a young  Base, 
subject,  is  not  all  straight:  For  above  the  spine, <it 
runs  obliquely  forwards  to  the  superior  angle  ; that 
here  it  might  not  be  too  protuberant  backwards,  and  so 

* ufMvrXams,  iirwurw,  latitudo  humeri,  scoptulum  vel  sutulum 
Qpertum,  spatula,  ala,  humerus,  clypeus,  scutum  thoracis. 

+ Viz.  of  the  sternal  or  central  surface.  E. 

+ Xs Kvv'.ot.  ||  Anchoroides,  sigmoides,  digitalis,  ancistroides. 
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bruise  the  muscles  and  teguments : Into  the  oblique 
space  the  musculus  patienlice  * is  inserted.  At  the  root 
of  the  spine,  on  the  back-part  of  the  base,  a triangu- 
lar plain  surface  is  formed,  by  the  pressure  of  the  lower 
fibres  of  the  trapezius.  Below  this  the  edge  of  the 
scapula  is  scabrous,  for  the  insertion  of  the  serratus 
major  anticus  and  rhomboid  muscles. 

The  back-part  of  the  inferior  angle  is  made  smooth 
by  the  lalissimus  dorsi  passing  over  it.  This  muscle 
also  alters  the  direction  of  the  inferior  costa  some  way 
forwards  from  this  angle : and  so  far  it  is  flatted  be- 
hind by  the  origin  of  the  teres  major.  As  the  inferior 
costa  advances  forwards,  it  is  of  considerable  thick- 
ness, is  slightly  hollowed  and  made  smooth  behind  by 
the  teres  minor,  while  it  has  a fossa  formed  in  it  be- 
low by  part  of  the  subscapularis ; and  between  the  two 
a ridge  with  a small  depression  appears,  where  the 
longus  extensor  cubiti  + has  its  origin. 

The  superior  costa  is  very  thin ; and  near  its  fore- 
part there  is  a semilunar  niche,  from  one  end  of  which 
to  the  other  a ligament  is  stretched ; and  sometimes 
the  bone  is  continued,  to  form  one,  or  sometimes  two 
holes  for  the  passage  of  the  scapular  blood-vessels  andl 
nerves.  Immediately  behind  this  semilunar  cavity  the 
cor aco- hyoid  muscle  has  its  rise.  From  the  niche  toi 
the  termination  of  the  fossa  for  the  teres  minor , the 
seapida  is  narrower  than  any  where  else,  and  supports 
the  third  process.  This  part  has  the  name  of  cervix. 

The  whole  dorsusn  of  the  scapula  is  always  said  to 
be  convex ; but,  by  reason  of  the  raised  edges  that 
surround  it,  it  is  divided  into  two  cavities  by  the  spine, 
which  is  stretched  from  behind  forwards,  much  nearer 
to  the  superior  than  to  the  inferior  costa.  The  cavity 
above  the  spine  is  really  concave  where  the  supra-spi- 
toatus  muscle  is  lodged ; while  the  surface  of  this  bone 
below  the  spine,  on  which  the  infraspinatus  muscle 
is  placed,  is  convex,  except  a fossa  that  runs  at  the 
side  of  the  injerior  costa. 

The  internal  or  anterior  | surface  of  this  bone  is 

* ’Levator  scapulas.  Alb.  E. 

-j-  Long  head  of  the  Triceps  brachii.  Alb.  E. 

£ Sternal  or  central.  E. 
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hollow,  except  in  the  part  above  the  spine,  which  is 
convex.  The  subscapulams  muscle  is  extended  over 
tjiis  surface,  where  it  forms  several  ridges  and  inter- 
mediate depressions,  commonly  mistaken  for  prints 
of  the  ribs ; they  point  out  the  interstices  of  the  bun- 
dles of  fibres  of  which  the  subscapulciris  muscle  is 
composed  (a). 

The  spine  * rises  small  at  the  base  of  the  scapula,  Spine, 
and  becomes  higher  and  broader  as  it  advances  for- 
wards. On  the  sides  it  is  unequally  hollowed  and 
crooked,  by  the  actions  of  the  adjacent  muscles.  Its 
ridge  t is  divided  into  two  rough  flat  surfaces  : Into 
the  upper  one,  the  trapezius  muscle  is  inserted ; and 
the  lower  one  has  part  of  the  deltoid  fixed  to  it.  The 
end  of  the  spine,  called  acromion  X,  or  top  of  the  shoul- 
der, is  broad  and  flat,  and  is  sometimes  joined  to  the 
spine  only  by  a cartilage  ( b ).  The  anterior  edge  of  the 
acromion  is  flat,  smooth,  and  covered  with  a cartilage, 
for  its  articulation  with  the  external  end  of  the  clavi- 
cle ; and  it  is  hollowed  below,  to  allow  a passage  to 
the  infra  and  supra  spinati  muscles,  and  free  motion 
to  the  os  humeri. 

The  coracoid  § process  is  crooked,  with  its  point  Coracoid 
inclining  forwards ; so  that  a hollow  is  left  at  the  lower  process, 
side  of  its  root,  for  the  passage  of  the  infra-scapidaris 
muscle.  The  end  of  this  process  is  marked  with  three 
plain  surfaces.  Into  the  internal,  the  serratus  minor 
anticus  is  inserted : From  the  external,  one  head  of  the 
biceps flexor  cubiti  rises ; and  from  the  lower  one,  the 
coraco-brachialis  has  its  origin.  At  the  upper  part  of 
the  root  of  this  process,  immediately  before  the  semi- 
lunar cavity,  appears  a smooth  tubercle,  where  a liga- 
ment from  the  clavicle  is  fixed.  From  all  the  exter- 
nal side  of  this  coracoid  apophyse,  a broad  ligament 
goes  out,  which  becomes  narrower  where  it  is  fixed  to 

(а)  Winslow,  Memoires  de  l’acad.  des  sciences,  1722. 

* umg&xri  eo/jt,ovr\a,ru\i,  eminentia  scapularum. 

f l’terigium,  crista. 

i E irupi;  xtgaxau'br,;,  xetr*x}.£{,  acromii  os,  sum« 

mus  armus,  rostrum  procinum,  processus  digitalis. 

(б)  Sue,  Trad,  d’osteol.  p.  160. 

§ ’A-yxvgaulht,  <riy/*otdrity  rostriformis. 
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the  acromion.  The  sharp  pain,  violent  inflammation, 
and  tedious  cure  of  contusions  in  this  part,  are  probably 
owing  to  these  tendons  and  ligaments  being  hurt.  • 

From  the  cervix  scapulce  the  third  process  is  pro- 
duced. The  fore-part  of  this  is  formed  into  a glenoid 
cavity  *,  which  is  of  the  shape  of  the  longitudinal  sec- 
tion of  an  egg,  being  broad  below  and  narrow  above. 
Between  the  brims  of  this  hollow  and  the  fore-part  of 
the  root  of  the  spine,  a large  sinuosity  is  left  for  the 
transmission  of  the  pupra  and  infra-spinati  muscles  ; 
and  on  the  upper- part  of  these  brims  we  may  remark 
a smooth  surface,  where  the  second  head  of  the  biceps 
flexor  cubiti  has  its  origin.  The  root  of  the  supercilia 
is  rough  all  round,  for  the  firmer  adhesion  of  the  cap- 
sular ligament  of  the  articulation,  and  of  the  cartilage 
which  is  placed  on  these  brims,  where  it  is  thick,  but 
becomes  very  thin  as  it  is  continued  towards  the  mid- 
dle of  the  cavity,  which  it  lines  all  over. 

The  medullary  vessels  enter  the  scapula  near  the 
base  of  the  spine. 

The  substance  of  the  scapula , as  in  all  other  broad 
flat  bones,  is  cellular,  but  of  an  unequal  thickness ; 
for  the  neck  and  third  process  are  thick  and  strong. 
The  inferior  costa,  spine,  and  coracoid  process,  are  of 
a middle  thickness;  and  the  body  is  so  pressed  by  the 
muscles,  as  to  become  thin  and  diaphanous. 

The  scapula  and  clavicle  are  joined  by  plain  sur- 
faces, tipped  with  cartilage  f ; by  which  neither  bone 
is  allowed  any  considerable  motion,  being  tightly  tied 
down  by  the  common  capsular  ligament,  and  by  a 
very  strong  one  which  proceeds  from  the  coracoid  pro- 
cess ; but  divides  into  two  before  it  is  fixed  into  the 
clavichy  with  such  a direction,  as  either  can  allow  this 
bone  to  have  a small  rotation,  in  which  its  posterior 
edge  turns  more  backwards,  while  the  anterior  rises 
farther  forwards ; or  it  can  yield  to  the  fore-part  of 
the  scapula  moving  downwards,  while  the  back-part 
of  it  is  drawn  upwards ; in  both  which  cases,  the  ob- 
long smooth  articulated  surfaces  of  the  clavicle  and 
scapula  are  not  in  the  same  plane,  but  stand  a little 

* ufAoxtruXi;.  , 

•j*  Acromion,  xxtxkXii;,  clausur®. 
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transversely,  or  across  each  other,  and  thereby  pre- 
serve this  joint  from  luxations,  to  which  it  would  be 
subject,  if  either  of  the  bones  wajs  to  move  on  the  other 
perpendicularly  up  and  down,  without  any  rotation. 
Sometimes  a moveable  ligamentous  cartilage  is  found 
in  this  joint;  other  whiles  such  a cartilage  is  interposed 
only  at  the  anterior  half  of  it ; and  in  some  old  sub- 
jects I have  found  a sesamoid  bone  here  (a).  The 
.scapula  is  connected  to  the  head,  os  liyoidcs,  vertebrce, 
ribs,  and  arm-bone,  by  muscles,  that  have  one  end 
fastened  to  these  bones,  and  the  other  to  the  scapula, 
which  can  move  it  upwards,  downwards,  backwards, 
or  forwards;  by  the  quick  succession  of  these  motions, 
its  whole  body  is  carried  in  a circle.  But  being  also 
often  moved  as  upon  an  axis  perpendicular  to  its  plane, 
its  circumference  turns  in  a circle  whose  centre  is 
this  axis  ( b ).  Whichever  of  these  motions  it  performs, 
it  always  carries  the  outer  end  of  the  clavicle  and  the 
arm  along  with  it.  The  glenoid  cavity  of  this  bone 
receives  the  os  humeri,  which  plays  in  it  as  a ball  in  a 
socket,  as  will  be  explained  more  hereafter. 

The  use  of  the  scapula  is,  to  serve  as  a fulcrum  to  Uses, 
the  arm  ; and,  by  altering  its  position  on  different  oc- 
casions, to  allow  always  the  head  of  the  os  humeri  a 
right  situated  socket  to  move  in  ; and  thereby  to  as- 
sist and  to  enlarge  greatly  the  motions  of  the  superior 
extremity,  and  to  afford  the  muscles  which  rise  from  it 
more  advantageous  actions,  by  altering  their  direc- 
tions to  the  bone  which  they  are  to  move.  This  bone 
also  serves  to  defend  the  back-part  of  the  thorax,  and 
is  often  employed  to  sustain  weights,  or  to  resist  for- 
ces, too  great  for  the  arm  to  bear. 

The  base,  acromion,  coracoid  process,  and  head  of  State 
the  scapula,  are  all  in  a cartilaginous  state  at  birth  ; Birth 
and  the  first  three  are  joined  as  epiphyses  ; while  the 
head,  with  the  glenoid  cavity,  is  not  formed  into  a dis- 
tinct separate  bone,  but  is  gradually  produced  by  the 
ossification  of  the  body  of  this  bone  being  continued 
fownsards. 


(a)  Jac.  Sylv.  Isagog.  anat.  lib.  I.  cap.  2. 

(&)  See  Winslow,  Memoires  de  l’acad.  des  sciences,  1726. 
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The  Arm  has  only  one  bone,  best  known  by  the 
Latin  name  of  os  humeri * * * § ; which  is  long,  round,  and 
nearly  straight. 

The  upperf  end  of  this  bonej  is  formed  into  a large 
round  smooth  head,  wrhose  middle  point  is  not  in  a 
straight  line  with  the  axis  of  the  bone,  but  stands  ob- 
liquely backwards  from  it.  The  extent  of  the  head  is 
distinguished  by  a circular  fossa  surrounding  its  base, 
where  the  head  is  united  to  the  bone,  and  the  capsular 
ligament  of  the  joint  is  fixed.  Below  the  fore- part  of 
its  base  two  tubercles  stand  out  : The  smaller,  which 
is  situated  most  to  the  inside  §,  has  the  tendon  of  the 
subscapularis  muscle  inserted  into  it.  The  larger  more 
external  1 1 protuberance  is  divided,  at  its  upper  part, 
into  three  smooth  plain  surfaces ; into  the  anterior  of 
which,  the  miisculus  supraspinahis ; into  the  middle 
or  largest,  the  infraspinatus  ; into  the  one  behind,  the 
teres  minor,  is  inserted.  Between  these  two  tubercles, 
exactly  in  the  fore  partH  of  the  bone,  a deep  long  fossa 
is  formed,  for  lodging  the  tendinous  head  of  the  biceps 
flexor  cubiti ; which,  after  passing,  in  a manner  pecu- 
liar to  itself,  through  the  cavity  of  the  articulation,  is 
tied  down  by  a tendinous  sheath  extended  across  the 
fossa ; in  which,  and  in  the  neighbouring  tubercles, 
are  several  remarkable  holes,  which  are  penetrated  by 
the  tendinous  and  ligamentous  fibres,  and  by  vessels. 
On  each  side  of  this  fossa,  as  it  descends  in  the  05  lm - 
meri,  a rough  ridge,  gently  flatted  in  the  middle,  runs 
from  the  roots  of  the  tubercles.  The  tendon  of  the 
pectoral  muscle  is  fixed  into  the  anterior  of  these  ridges, 
and  the  latissimus  dorsi,  and  teres  major,  are  inserted 
into  the  internal  ridge.  A little  behind  the  lower  end 

* Acrocolium.  + Proximal.  E. 

J AkpoxIu,  ipxsvn,  os  brachii,  armi  adjutorium,  parvum  bra- 

chium,  canna  brachii. 

§ Most  ulnad.  In  the  description  here  given  of  the  humerus, 
the  limb  is  supposed  to  be  viewed  in  the  supine  position,  or  pendu- 
lous with  the  palm  of  the  hand  directed  forwards.  In  this  position 
those  parts  that  look  towards  the  radius  are  external;  those  towards 
the  ulna  internal ; those  towards  the  palm  anterior ; and  those  to- 
wards the  elbow  posterior.  E. 

j|  Most  radial.  E.  ‘tl  Thenal  side.  E. 
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of  this  last,  another  rough  ridge  may  be  observed, 
where  the  coraco-brachialis  is  inserted.  From  the  back- 
part  of  the  root  of  the  largest  tubercle  a ridge  also  is 
continued,  from  which  the  brevis  extensor  cubili*  rises. 
This  bone  is  flatted  on  the  inside,  about  its  middle,  by 
the  belly  of  the  biceps  flexor  cnbiti.  In  the  middle  of 
this  plain  surface,  the  entry  of  the  medullary  artery  is 
seen  slanting  obliquely  downwards.  At  the  fore- side 
of  this  plane  the  bone  rises  in  a sort  of  ridge,  which  is 
rough,  and  often  has  a great  many  small  holes  in  it, 
where  the  tendon  of  the  strong  deltoid  muscle  is  in- 
serted ; on  each  side  of  which  the  bone  is  smooth  and 
flat,  where  the  brachieiis  interims  rises.  The  exterior 
of  these  two  flat  surfaces  is  the  larger  ; behind  it  a su- 
perficial spiral  channel,  formed  by  the  muscular  nerve 
and  the  vessels  that  accompany  it,  runs  from  behind 
forwards  and  downwards.  The  body  of  the  os  humeri 
is  flatted  behind  by  the  extensors  of  the  fore-arm. 
Near  the  lower  end  of  this  bone,  a large  sharp  ridge 
is  extended  on  its  outside,  from  which  the  musculu? 
supinator  radii  longus,  and  the  longest  head  of  the  ex- 
tensor carpi  radlalisf,  rise.  Opposite  to'this,  there  is 
another  small  ridge,  to  which  the  aponeurelic  tendon, 
that  gives  origin  to  the  fibres  of  the  internal  and  external 
brachiei  muscles,  is  fixed ; and  from  a little  depression 
on  the  fore-side  of  it,  the  pronator  radii  teres  rises. 

The  body  of  the  os  humeri  becomes  gradually  broad- 
er towards  the  lower.|  end,  where  it  has  several  pro- 
cesses ; at  the  roots  of  which,  there  is  a cavity  before, 
and  another  behind.  ||  The  anterior  is  divided  by  a 
ridge  into  two ; the  external,  which  is  the  least,  re- 
ceives the  end  of  the  radius  ; and  the  internal  receives 
the  coronoid  process  of  the  ulna  in  the  flexions  of  the 
fore-arm,  while  the  posterior  deep  triangular  cavity 
lodges  the  olecranon  in  the  extensions  of  that  member. 
The  bone  betwixt  these  two  cavities  is  pressed  so  thin 
by  the  processes  of  the  ulna,  as  to  appear  diaphanous 
in  several  subjects.  The  sides  of  the  posterior  cavity 

* Short  head  of  the  Triceps  brachii.  Alb.  E. 

•j*  Iiadialis  externus  longior.  Alb.  E. 

% -Distal.  E.  ||  fiaS-ftihit. 
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are  stretched  out  into  two  processes,  one  on  each  side; 
These  are  called  condyles  ; from  each  of  which  a strong 
ligament  goes  out  to  the  bones  of  the  fore-arm.  The 
external* * * §  condyle,  which  has  an  oblique  direction  also 
forwards  in  respect  of  the  internalt,  when  the  arm  is 
in  the  most  natural  posture  (a),  is  equally  broad,  and 
has  an  obtuse  smooth  head  rising  from  it  forwards. 
From  the  rough  part  of  the  condyle,  the  inferior  head 
of  the  bicornis the  extensor  digitorum  communis,  ex- 
tensor carpi  ulnaris^,  anconeus,  and  some  part  of  the  su- 
pinator  radii  brevis,  take  their  rise  ; and  on  the  smooth 
head  the  upper  end  of  the  radius  plays.  Immediately 
on  the  outside  of  this,  there  is  a sinuosity  made  by  the 
shorter  head  of  the  bicornis  muscle,  upon  which  the 
muscular  nerve  is  placed.  The  internal  condyle  is  more 
pointed  and  protuberant  than  the  external,  to  give  ori- 
gin to  some  part  of  th e jlexor  carpi  radialis\\,  pronator 
radii  teres,  pedmaris  longus,  jlexor  digitorum  sublimis, 
and  jlexor  carpi  ulnaris.* jf  Between  the  two  condyles, 
is  the  trochlea  or  pulley,  which  consists  of  two  lateral 
protuberances,  and  a middle  cavity,  that  are  smooth 
and  covered  with  cartilage.  When  the  fore-arm  is 
extended,  the  tendon  of  the  internal  brachieus  muscle 
is  lodged  in  the  fore-part  of  the  cavity  of  this  pulley. 
The  external  protuberance,  which  is  less  than  the 
other,  has  a sharp  edge  behind ; but  forwards,  this 
ridge  is  obtuse,  and  separated  from  the  little  head,  al- 
ready described,  only  by  a small  fossa,  in  which  the 
joined  edges  of  the  ulna  and  radius  move.  The  inter- 
nal protuberance  of  the  pulley  is  largest  and  highest ; 
and  therefore  in  the  motions  of  the  ulna  upon  it,  that 
bone  Would  be  inclined  outwards,  were  it  not  support- 
ed by  the  radius  on  that  side.  Between  this  internal 
protuberance  and  condyle  may  be  remarked  a sinuosity, 
where  *the  ulnar  nerve  passes. 

The  substance  and  the  internal  structure  of  the  os 


* Radial.  E.  + Ulnar.  E. 

(a)  Winslow,  Meraoires  de  l’acad.  des  sciences,  172?. 

+ Radialis  externus.  Alb.  E. 

§ Ulnaris  externus.  Alb.  E. 

||  Radialis  internus.  Alb.  £. 

«f[  Ulnaris  internus.  Alb.  E.  ? -:1 
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humeri  is  the  same,  and  disposed  in  the  same  way,  as 
in  other  long  bones. 

The  round  head  at  the  upper  end  of  this  bone  is  ar-  Connexion, 
ticulated  with  the  glenoid  cavity  of  the  scapula  ; which 
being  superficial,  and  having  long  ligaments,  allows 
the  arm  a free  and  extensive  motion.  These  ligaments 
are  however  considerably  strong ; for,  besides  the 
common  capsular,  the  tendons  of  the  muscles  perform 
the  office,  and  have  been  described  under  the  name  of 
ligaments.  Then  the  acromion  and  coracoid  process, 
with  the  strong  broad  ligaments  stretched  betwixt 
them,  secure  the  articulation  above,  where  the  great* 
est  and  most  frequent  force  is  applied  to  thrust  the 
head  of  the  bone  out  of  its  place.  It  is  true  that  there 
is  not  nearly  so  strong  a defence  at  the  lower  part  of 
the  articulation ; but  in  the  ordinary  postures  of  the 
arm,  that  is,  so  long  as  it  is  at  an  acute  angle  with  the 
trunk  of  the  body,  there  cannot  be  any  force  applied 
at  this  place  to  occasion  a luxation,  since  the  joint  is 
protected  so  well  above. 

The  motions  which  the  arm  enjoys  by  this  articula-  Motion*, 
tion,  are  to  every  side ; and  by  the  succession  of  these 
different  motions  a circle  may  be  described.  Besides 
which,  the  bone  performs  a small  rotation  round  its 
own  axis.  But  though  this  can  be  performed  with 
the  round  head  in  all  positions  ; yet  as  these  vary,  the 
effects  upon  the  body  of  the  bone  are  very  different. 

For,  if  the  middle  of  the  head  be  the  centre  of  rotation, 
as  it  is  when  the  arm  hangs  down  by  the  side,  the  body 
of  the  bone  is  moved  only  forwards  and  backwards  ; 
because  the  axis  of  motion  of  the  head  is  nearly  at 
right  angles  with  the  length  of  the  bone  (a) ; where- 
as, when  the  arm  is  raised  to  right  angles  with  the 
trunk  of  the  body,  the  centre  of  motion,  and  the  axis 
of  the  bone,  come  to  be  in  the  same  straight  line  ; and 
therefore  the  body  of  the  os  humeri  performs  the  same 
motion  with  its  head.  Though  the  motions  of  the  arm 
seem  to  be  very  extensive,  yet  the  larger  share  of  them 
depends  on  the  motion  of  the  scapula.  The  lower  end 
of  the  os  humeri  is  articulated  with  the  bones  of  the 


(a)  Hippocrat.  dc  articul.  § 1. 
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fore- arm,  and  carries  them  with  it  in  all  its  motions, 
but  serves  as  a base  on  which  they  perform  the  motions 
peculiar  tothemselves;  as  shallbedescribedafterwards*. 

Both  the  ends  of  this  bone  are  cartilaginous  in  a 
new-born  infant,  and  the  large  head  with  the  two  tu» 
bercles,  and  the  trochlea  with  the  two  condyles,  become 
epiphyses  before  they  are  united  to  the  body  of  the  bone. 

The  FoRE-ARMf  consists  of  two  long  bones,  the 
ulna  and  radius ; whose  situation,  in  respect  of  each 
other,  is  oblique  in  the  least  straining  or  most  natural 
posture ; that  is,  the  ulna  is  not  directly  behind,  nor 
on  the  outside  of  the  radius,  but  in  a middle  situation 
between  these  two,  and  the  radius  crosses  it.  The  si- 
tuation however  of  these  two  bones,  and  of  all  the 
other  bones  of  the  superior  extremity  that  are  not  yet 
described,  is  frequently  altered ; and  therefore,  to  shun 
repetitions,  I desire  it  may  be  now  remarked,  that,  in 
the  remaining  account  of  the  superior  extremity,  I un- 
derstand by  the  term  of  posterior  that  part  which  is  in 
the  same  direction  with  the  back  of  the  hand  ; by  an- 
terior, that  answering  to  the  palm ; by  internal,  that 
on  the  same  side  with  the  thumb ; by  external,  the  side 
nearest  to  the  little  finger ; supposing  the  hand  always 
to  be  in  a middle  position  between  pronation  and 
supination. 

UlnaJ,  so  named  from  its  being  used  as  a measure, 
is  the  longest  of  the  two  bones  of  the  fore-arm,  and  si- 
tuated on  the  outside  of  the  radius. 

At  the  upper  end  of  the  idna  are  two  processes. — 
The  posterior§  is  the  larger,  and  formed  like  a hook, 
whose  concave  surface  moves  up  on  the  pulley  of  the  os 
humeri,  and  is  called  olecranon\\,  or  top  of  the  cubit. — 
The  convex  back  part  of  it  is  rough  where  the  longus, 
brevis, % and  bracliius  externus,  are  inserted.  The  ole- 
cranon makes  it  unnecessary  that  the  tendons  of  the 
extensor  muscle  should  pass  over  the  end  of  the  os  hu - 

* See  Barcl.  Muscul.  Mot.  p.  381. 

Cubitus,  toXtv'/j,  vwycZv,  ulna  lacertus. 

£ Cubitus,  vnxvs,  focile  majus,  canna  vel  arunda 

major,  et  inferior  brachii.  § Anconal.  E. 

||  Ayxuv,  gibber  cubitus,  additamentum  necatum. 

«[  Long  and  short  heads  of  the  triceps  brachii.  Alb.  E. 
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vieri ; which  would  have  been  of  ill  consequence  in  the 
great  flexions  of  this  joint,  or  when  any  considerable 
external  force  is  applied  to  this  part  (a).  The  anterior* 
process  is  not  so  large,  nor  does  it  reach  so  high  as  the 
one  behind ; but  it  is  sharper  at  its  end,  and  therefore 
is  named  coronoid.  Between  these  two  processes  a large 
semicircular  or  sigmoid  concavity  is  left ; the  surface  of 
which,  on  each  side  of  a middle  rising,  is  slanting,  and 
exactly  adapted  to  the  pulley  of  the  bone  of  the  arm. 
Across  the  middle  of  it,  there  is  a small  sinuosity  for 
lodging  mucilaginous  glands ; where,  as  well  as  in  a 
small  hollow  on  the  internal  side  of  it,  the  cartilage 
that  lines  the  rest  of  its  surface  is  wanting.  Round  the 
brims  of  this  concavity  the  bone  is  rough,  where  the 
capsular  ligament  of  the  joint  is  implanted.  Immedi- 
ately below  the  olecranon,  on  the  back  part  of  the  ulna, 
a flat  triangular  spongy  surface  appears,  on  which  we 
commonly  lean. — At  the  internal  side  of  this,  there  is 
a larger  hollow  surface,  where  the  musculus  anconeus 
is  lodged  ; and  the  ridge  at  the  inside  of  this  gives  rise 
to  the  supinator  radii  brevis. — Between  the  top  of  the 
ridge  and  the  coronoid  process  is  the  semilunated 
smooth  cavity,  lined  with  cartilage,  in  which,  and  a li- 
gament extended  from  the  one  to  the  other  end  of  this 
cavity,  the  round  head  of  the  radius  plays. — Immedi- 
ately below  it  a rough  hollow  gives  lodging  to  muci- 
laginous glands.  Below  the  root  of  the  coronoid  pro- 
cess, this  bone  is  scabrous  and  unequal,  where  the 
brachius  internus  is  inserted.  On  the  outside  of  that 
we  observe  a smooth  concavity,  where  the  beginning 
of  the  flexor  digitorum  proflujidus  sprouts  out. 

The  body  of  the  ulna  is  triangular.  The  internalt  Body, 
angle  is  very  sharp  where  the  ligament  that  connects 
the  two  bones  is  fixed : The  sides,  which  make  this 
angle,  are  flat  and  rough,  by  the  action  and  adhesion 
of  the  many  muscles  which  are  situated  here.  At  the 
distance  of  one- third  of  the  length  of  the  ulna  from  the 
top,  in  its  fore-part,  the  passage  of  the  medullary  ves- 
sels is  to  be  remarked  slanting  upwards^.  The  exter- 

(a)  Winslow,  Exposition  anatomique  du  corps  humain,  traite 
des  os  secs,  § 979.  * Thenal.  £. 

•f  Radial.  E.  $ Proximad.  E. 
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nal  side  of  this  bone  is  smooth,  somewhat  convex,  and 
the  angles  at  each  edge  of  it  are  blunted  by  the  pres- 
sure of  the  muscles  equally  disposed  about  them. 

Lower  end.  As  this  bone  descends,  it  becomes  gradually  smaller; 

so  that  its  lower  end  terminates  in  a little  head,  stand- 
ing on  a small  neck,  towards  the  fore,  but  outer  part 
of  which  last,  an  oblique  ridge  runs,  that  gives  rise  to 
the  pronalar  radii  quadratus.  The  head  is  round, 
smooth,  and  covered  with  cartilage  on  its  internal  side, 
to  be  received  into  the  semilunar  cavity  of  the  radius  ; 
wdiile  a styloid  process*  rises  from  its  outside,  to  which 
is  fixed  a strong  ligament  that  is  extended  to  the  os 
cuneiforme  and  pisiforme  of  the  wrist.  Between  the 
back-part  of  that  internal  smooth  side  and  this  process, 
a sinuosity  is  left  for  the  tendon  of  the  extensor  carpi 
ulnar  is.  On  the  fore-part  of  the  root  of  the  process, 
such  another  depression  may  be  remarked  for  the  pas- 
sage of  the  idnar  artery  and  nerve.  The  end  of  the 
bone  is  smooth,  and  covered  with  cartilage.  Between 
it  and  the  bones  of  the  wrist,  a doubly-concave  move- 
able  cartilage  is  interposed ; which  is  a continuation  of 
the  cartilage  that  covers  the  lower  end  of  the  radius, 
and  is  connected  loosely  to  the  root  of  the  styloid  pro- 
cess, and  to  the  rough  cavity  there ; in  which  muci- 
laginous glands  are  lodged. 

Connexion.  The  ulna  is  articulate?!  above  with  the  lower  end  of 
the  os  humeri,  where  these  bones  have  depressions  and 
protuberances  corresponding  to  each  other,  so  as  to 
allow  an  easy  and  secure  extension  of  the  fore- arm  to 
almost  a straight  line  with  the  arm,  and  flexion  to  a 
very  acute  angle ; but,  by  the  slanting  position  of  the 
pulley,  the  lower  part  of  the  fore-arm  is  turned  out- 
wards in  the  extension,  and  inwards  in  the  flexion  (a)  ; 
and  a very  small  rotation  is  likewise  allowed  in  all 
positions,  especially  when  the  ligaments  are  most 
relaxed  by  the  fore-arm  being  in  a middle  degree  of 
flexion.  The  ulna  is  also  articulated  with  the  radius 
and  carpus,  in  a manner  to  be  related  afterwards. 

Radius.  Radius, + so  called  from  its  imagined  resemblance 

* r^cupmi'Sti,  malleolus  externus. 

(o)  Winslow,  Memoires  cle  l’acad  ties  sciences,  1722. 

focile  minus,  canna  minor,  arundo  minor. 
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to  a spoke  of  a wheel,  or  to  a weaver’s  beam,  is  the  Upper  end. 
bone  placed  at  the  inside  of  the  fore-arm.  Its  upper 
end  is  formed  into  a little  circular  head,  which  is  hol- 
lowed for  an  articulation  with  the  tubercle  at  the  side 
of  the  pulley  of  the  os  humeri ; and  the  half  of  the  round 
circumference  of  the  head  next  to  the  ulna  is  smooth, 
and  covered  with  a cartilage,  in  order  to  be  received 
into  the  semilunated  cavity  of  that  bone.  Below  the 
head,  the  radius  is  much  smaller ; therefore  this  part 
is  named  its  cervix , which  is  made  round  by  the  action 
of  the  supinator  radii  brevis.  At  the  external*  root 
of  this  neck,  rises  a tuberous  process,  into  the  outer 
part  of  which  the  biceps  flexor  cubiti  is  inserted.  From 
this  a ridge  runs  downwards  and  inwards,  where  the 
supinator  radii  brevis  is  inserted  ; and  a little  below, 
and  behind  this  ridge,  there  is  a scabrous  surface, 
where  the  pronator  radii  teres  is  fixed. 

The  body  of  the  radius  is  not  straight,  but  convex  Body, 
on  its  internalt  and  posterior  surfaces  ; where  it  is  also 
made  round  by  the  equal  pressure  of  the  circumjacent 
muscles,  particularly  of  the  extensors  of  the  thumb  ; 
but  the  surfaces  next  to  the  ulna  are  flatted  and  rough, 
for  the  origin  of  the  muscles  of  the  hand  ; and  both 
terminate  in  a common  sharp  spine,  to  which  the  strong 
ligament  extended  betwixt  the  two  bones  of  the  fore- 
arm is  fixed.  A little  below  the  beginning  of  the 
plain  surface,  on  its  fore-part,  where  the Jlexor  muscle 
of  the  last  joint  of  the  thumb  takes  its  origin,  the  pas- 
sage of  the  medullary  vessels  is  seen  slanting  upwards. 

— The  radius  becomes  broader  and  flatter  towards  the 
lower  end,  especially  on  its  fore-part,  where  its  prona- 
tor quadratics  muscle  is  situated. 

The  lower  end  of  the  radius  is  larger  than  the  su-  Lower  enci 
perior  ; though  not  in  such  a disproportion,  as  the  up- 
per end  of  the  ulna  is  larger  than  its  lower  end.  Its 
back-part  has  a flat  strong  ridge  in  the  middle,  and 
fossae  on  each  side.  In  a small  groove,  immediately 
on  the  outside  of  the  ridge,  the  tendon  of  the  extensor 
iertii  internodii  pollicis  plays.  In  a large  one  beyond 
this,  the  tendons  of  the  indicator  and  of  the  common 


5 Radial  E. 
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extensor  muscles  of  the  fingers  pass.  Contiguous  to 
the  ulna,  there  is  a small  depression  made  by  the  ex- 
tensor minimi  digiti.  On  the  inside  of  the  ridge  there 
is  a broad  depression,  which  seems  again  subdivided, 
where  the  two  tendons  of  the  bicornis,  or  extensor 
carpi  radialis,  are  lodged.  The  internal  side  of  this  end 
of  the  radius  is  also  hollowed  by  the  extensors  of  the 
first  and  second  joint  of  the  thumb : immediately 
above  which  a little  rough  surface  shews  where  the 
supinator  radii  longus  is  inserted.  The  ridges  at  the 
sides  of  the  grooves,  in  which  the  tendons  play,  have 
an  annular  ligament  fixed  to  them,  by  which  the  se- 
veral sheaths  for  the  tendons  are  formed.  The  fore- 
part of  this  end  of  the  radius  is  also  depressed,  where 
the  flexors  of  the  fingers  and  jlcxor  carpi  radialis  pass. 
The  external  side  is  formed  into  a semilunated  smooth 
cavity,  lined  with  a cartilage,  for  receiving  the  lower 
end  of  the  ulna.  The  lowest  part  of  the  radius  is  form- 
ed into  an  oblong  cavity  ; in  the  middle  of  which  is  a 
small  transverse  rising,  gently  hollowed,  for  lodging 
mucilaginous  glands ; while  the  rising  itself  is  insinu- 
ated into  the  conjunction  of  the  two  bones  of  the  wrist 
that  are  received  into  the  cavity.  The  internal  side  of 
this  articulation  is  fenced  by  a remarkable  process*  of 
the  radius,  from  which  a ligament  goes  out  to  the  wrist, 
as  the  styloid  process  of  the  idna  with  its  ligament 
guards  it  on  the  outside. 

Intense*  The  ends  ofboth  the  bones  of  the  fore-arm  beingthick- 
ous  liga-  er  than  the  middle,  there  is  a considerable  distance  be- 
ment.  tween  the  bodies  of  these  bones  ; in  the  larger  part  of 
which  a strong  tendinous,  but  thin  ligament,  is  extend- 
ed, to  give  a large  enough  surface  for  the  origin  of  the 
numerous  fibres  of  the  muscles  situated  here,  that  are 
so  much  sunk  between  the  bones,  as  to  be  protected 
from  injuries,  to  which  they  would  otherwise  be  ex- 
posed. But  this  ligament  is  wanting  near  the  upper 
end  of  the  fore-arm,  where  the  supinator  radii  brevis, 
and  jlexor  digitorum  profundus,  are  immediately  con- 
nected ( a ). 

* Malleolus  interims,  processus  styloides. 

(a)  Weitbrecht,  Syndesmolog.  fig.  10,  11. 
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Both  ends  of  the  bones  of  the  fore-arm  are  first  car-  State  at 
tilages,  and  then  epiphyses  in  children.  birth- 

As  the  head  of  the  radius  receives  the  tubercle  of  Articular 
the  os  humeri,  it  is  not  only  bended  and  extended tlon- 
along  with  the  ulna,  but  may  be  moved  round  its  axis 
in  any  position,  and  that  this  motion  round  its  axis 
may  be  sufficiently  large,  the  ligament  of  the  articu- 
lation is  extended  farther  down  than  ordinary  on  the 
neck  of  this  bone,  before  it  is  connected  to  it ; and  it 
is  very  thin  at  its  upper  and  lower  part,  but  makes  a 
firm  ring  in  the  middle.  This  bone  is  also  joined  to 
the  ulna  by  a double  articulation ; for  above,  a tuber- 
cle of  the  radius  plays  in  a socket  of  the  ulna  ; whilst 
below,  the  radius  gives  the  socket,  and  the  ulna  the 
tubercle : But  then  the  motion  performed  in  these  two 
is  very  different ; for  at  the  upper  end,  the  radius 
does  no  more  than  turn  round  its  axis  ; while  at  the 
lower  end,  it  moves  in  a sort  of  cycloid  upon  the  round 
part  of  the  ulna  ; and  as  the  hand  is  articulated  and 
firmly  connected  here  with  the  radius,  they  must 
move  together.  When  the  palm  is  turned  uppermost, 
the  radius  is  said  to  perform  the  supination  ; when  the 
back  of  the  hand  is  above,  it  is  said  to  be  prone.  But 
then  the  quickness  and  large  extent  of  these  two  mo- 
tions are  assisted  by  the  ulna,  which,  as  was  before  ob- 
served, can  move  with  a kind  of  small  rotation  on  the 
sloping  sides  of  the  pulley.  This  lateral  motion,  though 
very  inconsiderable  in  the  joint  itself,  is  conspicuous 
at  the  lower  end  of  such  a long  bone ; and  the  strong 
ligament  connecting  this  lower  end  to  the  carpus, 
makes  the  hand  more  readily  obey  these  motions. 

When  we  design  a large  circular  turn  of  the  hand,  we 
increase  it  by  the  rotation  of  the  os  humeri,  and  some- 
times employ  the  spine  and  inferior  extremities,  to 
make  these  motions  of  pronation  or  supination  of  the 
hand  large  enough  (a). 

The  Hand*  comprehends  all  from  the  joint  of  the  Hand, 
wrist  to  the  point  of  the  fingers.  Its  back-part  is  con- 
vex, for  greater  firmness  and  strength ; and  it  is  con- 

(a)  See  Bard.  Muscul.  Mot.  p.  393.  E, 

* 'A summa  manus. 
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cave  before,  for  containing  more  surely  and  conveni- 
ently  such  bodies  as  we  take  hold  of.  One  half  of  the 
hand  has  an  obscure  motion  in  comparison  of  what  the 
other  has,  and  serves  as  a base  to  the  moveable  half ; 
which  can  be  extended  back  very  little  farther  than 
to  a straight  line  with  the  fore-arm,  but  can  be  con- 
siderably bended  forwards. 

As  the  bones  that  compose  the  hand  are  of  different 
shapes  and  uses,  while  several  of  them  that  are  con- 
tiguous agree  in  some  general  characters  : the  hand 
is,  on  this  account,  commonly  divided  into  the  carpns, 
metacarpus,  and  jingers  ; among  which  last  the  thumb 
is  reckoned. 

Carpus  or  The  Carpus* * * §  is  composed  of  eight  small  spongy 
Wrist.  bones,  situated  at  the  upper  part  of  the  hand.  I shall 
describe  each  of  these  bones,  under  a proper  name 
taken  from  their  figure  (a)  ; because  the  method  of 
ranging  them  by  numbers  leaves  anatomists  too  much 
at  liberty  to  debate  very  idly,  which  ought  to  be  pre- 
ferred to  the  first  number ; or,  what  is  worse,  several, 
without  explaining  the  order  they  observe,  differently 
apply  the  same  numbers,  and  so  confound  their  read- 
ers. But  that  the  description  of  these  bones  may  be 
in  the  same  order  as  they  are  found  in  the  generality 
of  anatomical  books,  I shall  begin  with  the  range  of 
bones  that  are  concerned  in  the  moveable  joint  of  the 
wrist,  or  are  connected  to  the  fore-arm,  and  shall  after- 
wards consider  the  four  that  support  the  thumb  and 
ossa  metacarpi  of  the  fingers. 

The  eight  bones  of  the  carpus  are,  os  scaphoides, 
lunare,  cuneiforme,  pisiforme,  trapezium , irapezoides, 
magnum,  unciforme. 

The  scaphoides  is  situated  most  internallyf  of  those 
that  are  articulated  with  the  fore-arm.  The  lunare 
is  immediately  on  the  outside;};  of  the  former.  The 
cuneiforme  is  placed  still  more  externally,  but  does  not 
reach  so  high  up  as  the  other  two.  The  pisiforme  stands 
forwards  into  the  palm  from  the  cuneiforme §.  The  tra - 

* TS.ru;,  brachiale,  prima  palmae  pars,  rasetta. 

(a)  Eyser.  Cult.  Anat.  lib.  5.  cap.  2. 

■f  Most  Radiad.  E.  + Ulnad.  E. 

§ Distad,  ulnad,  and  thenad  of  the  cuneiform  bone.  E. 
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pezium  is  the  first  of  the  second  row*,  and  is  situated 
betwixt  the  scaphoidcs  and  first  joint  of  the  thumb.  The 
Irapezoides  is  immediately  on  the  outside  of  the  trape- 
zium. The  os  magnum  is  still  more  external.  The 
unciforme  is  farther  to  the  side  of  the  little  finger. 

Os  scaphoidcsf  is  the  largest  of  the  eight  except  one.  Os  Scaphoi- 
It  is  convex  above,  concave  and  oblong  below  ; from*#, 
which  small  resemblance  of  a boat  it  has  got  its  name. 

Its  smooth  convex  surface  is  divided  by  a rough  mid- 
dl e fossa,  which  runs  obliquely  cross  it.  The  upper 
largest  division  is  articulated  with  the  radius.  Into  the 
fossa  the  common  ligament  of  the  joint  of  the  wrist  is 
fixed;  and  the  lower  division  is  joined  to  the  trape- 
zium and  Irapezoides.  The  concavity  receives  more 
than  a half  of  the  round  head  of  the  os  magiium.  The 
» external  side  of  this  hollow  is  formed  into  a semilunar 
plane,  to  be  articulated  with  the  following  bone.  The 
internal  posterior  and  anterior  edges  are  rough,  for  fix- 
ing the  ligaments  that  connect  it  to  the  surrounding 
bones. 

Os  lunare%  has  a smooth  convex  upper  surface,  by  Gs  Lunar t. 
which  it  is  articulated  with  the  radius.  The  internal  $ 
side,  which  gives  the  name  to  the  bone,  is  in  the  form 
of  a crescent,  and  is  joined  with  the  scaphoid ; — the 
lower  surface  is  holloAV,  for  receiving  part  of  the  head 
of  the  05  magnum.  On  the  outside||  of  this  cavity  is 
another  smooth,  bu-t  narrow  oblong  sinuosity,  for  re- 
ceiving the  upper  end  of  the  os  unciforme ; on  the 
outside  of  which  a small  round  convexity  is  found,  for 
its  connexion  with  the  os  cuneiforme.  Between  the 
great  convexity  above,  and  the  first  deep  inferior  ca- 
vity, there  is  a rough  fossa,  in  which  the  circular  liga- 
ment of  the  joint  of  the  wrist  is  fixed. 

Os  cuneiforme^  is  broader  above,  and  towards  the  Os  Cufiei- 
back  of  the  hand,  than  it  is  below  and  forwards : which/orwe. 
gives  it  the  resemblance  of  a wedge.  The  superior 
slightly  convex  surface  is  included  in  the  joint  of  the 
wrist,  being  opposed  to  the  lower  end  of  the  %dna.  Be- 
low this  the  cuneiform  bone  has  a rough  fossa , where- 

* i.  e.  beginning  on  the  radial  side.  E. 

■}■  KaryXatyJsf,  naviculare,  t Lunatum.  § Radial.  E. 

H Ulnad.  E.  Triquetrum. 
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in  the  ligament  of  the  articulation  of  the  wrist  is  fixed. 
On  the  internal  side  of  this  bone,  where  it  is  contigu- 
ous to  the  os  lunare,  it  is  smooth  and  slightly  concave. 
Its  lower  surface,  where  it  is  contiguous  to  the  os  un - 
ciforme,  is  oblong,  somewhat  spiral,  and  concave. 
Near  the  middle  of  its  anterior  surface  a circular  plane 
appears,  where  the  os  pisiforme  is  sustained. 

Os  PisU  Os  pisiforme * is  almost  spherical,  except  one  circu- 

form$.  lar  plane,  or  slightly  hollow  surface,  which  is  covered 
with  cartilage  for  its  motion  on  the  cuneiform  bone, 
from  which  its  whole  rough  fbody  is  prominent  for- 
wards into  the  palm ; having  the  tendon  of  the  flexor 
carpi  ulnaris,  and  a ligament  from  the  styloid  process 
of  the  ulna,  fixed  to  its  upper  part ; the  transverse  li- 
gament of  the  wrist  is  connected  to  its  internal  side ; li- 
gaments extended  to  the  unciform  bone,  and  to  the  os 
metacarpi  of  the  little  finger,  are  attached  to  its  lower 
part ; the  abductor  minimi  digiti  has  its  origin  from  its 
fore-part ; and,  at  the  internal  side  of  it,  a small  de- 
pression is  formed,  for  the  passage  of  the  ulnar  nerve. 

Trapexium . Trapezium^  has  four  unequal  sides  and  angles  in  its 

back-part,  from  which  it  has  got  its  name.  Above, 
its  surface  is  smooth,  slightly  hollowed,  and  semicir- 
cular, for  its  conjunction  with  the  os  scaphoides.  Its 
external  side  is  an  oblong  concave  square,  for  receiv- 
ing the  following  bone.  The  inferior  surface  is  formed 
into  a pulley  ; the  two  protuberant  sides  of  which  are 
external  and  internal.  On  this  pulley  the  first  bone 
of  the  thumb  is  moved.  At  the  external  side  of  the 
external  protuberance,  a small  oblong  smooth  surface 
is  formed  by  the  os  metacarpi  indicts.  The  fore-part 
of  the  trapezium  is  prominent  in  the  palm,  and,  near 
to  the  external  side,  has  a sinuosity  in  it,  where  the 
tendon  of  the  flexor  carpi  radialis  is  lodged  ; on  the 
ligamentous  sheath  of  which  the  tendon  of  the  flexor 
tertii  internodii  pollicis  plays : And  still  more  exter- 
nally the  bone  is  scabrous,  where  the  transverse  liga- 
ment of  the  wrist  is  connected,  the  abductor  and flexor 
primi  internodii  pollicis  have  their  origin,  and  liga- 
ments go  out  to  the  first  bone  of  the  thumb* 

* Cartilaginosum,  subrotundum,  rectum. 

+ Os  cubiforme,  trapezoides,  multangulum  majus. 
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Os  irapezoides *,  so  called  from  the  irregular  quad-  Os  Traps * 
rangular  figure  of  its  back-part,  is  the  smallest  bone  zoidcs. 
of  the  wrist,  except  the  pisiforme.  The  figure  of  it  is 
an  irregular  cube.  It  has  a small  hollow  surface 
above,  by  which  it  joins  the  scaphoides  ; a long  con- 
vex one  internally,  where  it  is  contiguous  to  the  tra- 
pezium ; a small  external  one,  for  its  conjunction  with 
the  os  magnum  ; and  an  inferior  convex  surface,  the 
edges  of  which  are  however  so  raised  before  and  be- 
hind, that  a sort  of  pulley  is  formed,  where  it  sustains 
the  os  metacarpi  indicis. 

Os  magimmj , so  called  because  it  is  the  largest  bone  Os  Mag. 
of  the  carpus,  is  oblong,  having  four  quadrangular  num. 
sides,  with  a round  upper  J end,  and  a triangular  plain 
one  below§. — The  round  head  is  divided  by  a small 
rising,  opposite  to  the  connexion  of  the  os  scaphoides 
and  lunare,  which  together  form  the  cavity  for  receiv- 
ing it. — On  the  inside  a short  plain  surface  joins  the 
os  magnum  to  the  Irapezoides. — On  the  outside  is  a long 
narrow  concave  surface,  where  it  is  contiguous  to  the 
os  uncifomie.  The  lower  end,  which  sustains  the  me- 
tacarpal bone  of  the  middle  finger,  is  triangular,  slight- 
ly hollowed,  and  farther  advanced  on  the  internal  side 
than  on  the  external,  having  a considerable  oblong 
depression  made  on  the  advanced  inside  by  the  meta- 
carpal bone  of  the  fore- finger ; and  generally  there  is 
a small  mark  of  the  os  metacarpi  digiti  annularis  on  its 
external  side. 

Os  unciforme ||  has  got  its  name  from  a thin  broad  Os  Unci. 
process  that  stands  out  from  it  forwards  into  the  palm,/°''Wiff- 
and  is  hollow  on  its  inside,  for  affording  passage  to  the 
tendons  of  the  flexors  of  the  fingers.  To  this  process 
also  is  fixed  the  transverse  ligament  that  binds  down 
and  defends  these  tendons ; and  the  flexor  and  abduc- 
tor muscles  of  the  little  finger  have  part  of  their  origin 
from  it.  The  upper  plain  surface  is  small,  convex, 
and  joined  with  the  os  lunare : — The  internal  side  is 
long,  and  slightly  convex,  adapted  to  the  contiguous 

* Trapezium,  multangulum  minus. 

t Maximum  capitatum.  + Proximal.  E. 

§ Distad.  E.  ||  Cuneiforme. 
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os  magnum  : — The  external  surface  is  oblique,  and  ir- 
regularly convex,  to  be  articulated  with  the  cuneiform 
bone  : The  lower  end  is  divided  into  two  concave  sur- 
faces ; the  external  is  joined  with  the  metacarpal  bone 
of  the  little  finger,  and  the  internal  is  fitted  to  the  me- 
tacarpal bone  of  the  ring-finger. 

» In  the  description  of  the  preceding  eight  bones,  I 

have  mentioned  only  those  plain  surfaces  covered  with 
cartilage,  by  which  they  are  articulated  to  each  other, 
or  to  some  other  bones,  except  in  some  few  cases 
where  something  extraordinary  was  to  be  observed ; 
and  I have  designedly  omitted  the  other  rough  sur- 
faces, lest,  by  crowding  too  many  words  in  the  de- 
scription of  such  small  bones,  the  whole  should  be  un- 
intelligible : But  these  scabrous  parts  of  the  bones 
may  easily  be  understood,  after  mentioning  their  figure, 
if  it  be  observed,  that  they  are  generally  found  only 
towards  the  back  or  palm  of  the  hand  ; that  they  are 
all  plain,  larger  behind  than  before ; and  that  they 
receive  the  different  ligaments,  by  which  they  are  con- 
nected either  to  neighbouring  bones,  or  to  one  another ; 
for  these  ligaments  cover  all  the  bones,  and  are  so  ac- 
curately applied  to  them,  that,  at  first  view,  the  whole 
carpus  of  a recent  subject  appears  one  smooth  bone,  (a) 
Figure  of  As  the  surfaces  of  these  bones  are  largest  behind, 
the  Carpus,  the  figure  of  the  whole  conjoined  must  be  convex  there, 
and  concave  before ; which  concavity  is  still  more  in- 
creased by  the  os  pisiforme,  and  process  of  the  os  unci - 
forme,  standing  forwards  on  one  side,  as  the  trapezium 
does  on  the  other : And  the  bones  are  securely  kept 
in  this  form,  by  the  broad  strong  transverse  ligament 
connected  to  these  parts  of  them  that  stand  prominent 
into  the  palm  of  the  hand.  The  convexity  behind 
renders  the  whole  fabric  stronger,  where  it  is  most 
exposed  to  injuries;  and  the  large  anterior  hollow  is 
necessary  for  a safe  passage  to  the  numerous  vessels, 
nerves,  and  tendons  of  the  fingers. 

The  substance  of  these  bones  is  spongy  and  cellu- 
lar, but  strong  in  respect  of  their  bulk. 

(a)  Galen  de  usu  part.  lib.  2.  cap.  8.  For  a particular  descrip- 
tion of  these  ligaments,  see  Weitbrecht  Syndesmolog.  p.  5—68. 
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The  first  three  bones  of  the  carpus  make  an  oblong  Motion*, 
head,  by  which  they  are  articulated  with  the  cavity 
at  the  lower  ends  of  the  bones  of  the  fore-arm,  so  as 
to  allow  motion  to  all  sides,  and,  by  a quick  succes- 
sion of  these  motions,  they  may  be  moved  in  a circle. 

But  as  the  joint  is  oblong,  and  therefore  the  two  di- 
mensions are  unequal,  no  motion  is  allowed  to  the 
carpus  round  its  axis,  except  what  it  has  in  the  pro- 
nation and  supination  along  with  the  radius. — The 
articulation  of  the  three  first  bones  of  the  superior  row, 
with  the  bones  of  the  inferior,  is  such  as  allows  of  mo- 
tion, especially  backwards  and  forwards  ; to  the  secu- 
rity and  easiness  of  which  the  reception  of  the  os  mag- 
num into  the  cavity  formed  by  the  scaphoides  and 
lunare  contributes  considerably  : And  the  greatest 
number  of  the  muscles  that  serve  for  the  motion  of 
the  wrist  on  the  radius,  being  inserted  beyond  the 
conjunction  of  the  first  row  of  bones  with  the  second, 
act  equally  on  this  articulation  as  they  do  on  the  for- 
mer; but  the  joint  formed  with  the  radius  being  the 
most  easily  moved,  the  first  effect  of  these  muscles  is 
on  it ; and  the  second  row  of  the  carpus  is  moved  af- 
terwards. By  this  means  a larger  motion  of  the  wrist 
is  allowed,  than  otherwise  it  could  have  had  safely ; 
for , if  as  large  motion  had  been  given  to  one  joint,  the 
angle  of  flexion  would  have  been  very  acute,  and  the 
ligaments  must  have  been  longer  than  was  consistent 
-with  the  firmness  and  security  of  the  joint.  The  other 
articulations  of  the  bones  here  being  by  nearly  plain 
surfaces,  scarcely  allow  of  any  more  motion,  because 
of  the  strong  connecting  ligaments,  than  to  yield  a 
little,  and  so  elude  the  force  of  any  external  power ; 
and  to  render  the  back  of  the  wrist  a little  more  flat, 
or  the  palm  more  hollow,  on  proper  occasions.  The 
articulations  of  the  thumb  and  metacarpal  bones  shall 
be  examined  afterwards*. 

The  uses  of  the  carpus  are  to  serve  as  a base  to  the  Uses, 
hand,  to  protect  its  tendons,  and  to  afford  it  a free 
iarge  motion. 

All  the  bones  of  the  carpus  are  in  a cartilaginous  State  »t 
state  at  the  time  of  birth.  Birth. 


* See  Barcl.  Muscul.  Mot.  p.  400.  E, 
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On  account  of  the  many  tendons  that  pass  upon  the 
lower  end  of  the  fore-arm  and  the  carpus , and  of  the 
numerous  ligaments  of  these  tendons  and  of  the  bones, 
which  havel  ubricating  liquors  supplied  to  them,  the 
pain  of  sprains  here  is  acute,  the  parts  take  long  time 
to  recover  their  tone,  and  their  swellings  are  very 
obstinate. 

Metacar.  Metacarpus*  consists  of  four  bones  which  sustain 
pus,  the  fingers.  Each  bone  is  long  and  round,  with  its 
ends  larger  than  its  body.  The  uppert  end,  which 
some  call  the  base,  is  flat  and  oblong,  without  any  con- 
siderable head  or  cavity ; but  it  is  however  somewhat 
hollowed,  for  the  articulation  with  the  carpus : It  is 
made  flat  and  smooth  on  the  sides  where  these  bones 
are  contiguous  to  each  other.  Their  bodies  are  flatted 
on  their  back-part  by  the  tendons  of  the  extensors  of 
the  fingers.  The  anterior  surface  of  these  bodies  is  a 
little  concave,  especially  in  their  middle  ; along  which 
a sharp  ridge  stands  out,  which  separates  the  musculi 
interossei  placed  on  each  side  of  these  bones,  which  are 
there  made  flat  and  plain  by  these  muscles. 

Their  lower:}:  ends  are  raised  into  large  oblong 
smooth  heads,  whose  greatest  extent  is  forwards  from 
the  axis  of  the  bone.  At  the  fore-part  of  each  side  of 
the  root  of  each  of  these  heads,  one  or  two  tubercles 
stand  out,  for  fixing  the  ligaments  that  go  from  one 
metacarpal  bone  to  another,  to  preserve  them  from  be- 
ing drawn  asunder. — Round  the  heads  a rough  ring 
may  be  remarked,  for  the  capsular  ligaments  of  the 
first  joints  of  the  fingers  to  be  fixed  to ; and  both  sides 
of  these  heads  are  flat,  by  pressing  on  each  other. 

The  substance  of  the  metacarpal  bones  is  the  same 
with  that  of  all  long  bones. 

state  at  At  the  time  of  birth,  these  bones  are  cartilaginous 
birth.  at  both  ends,  which  afterwards  become  epiphyses. 
Connexion.  The  metacarpal  bones  are  joined  above  to  the  ossa 
carpi  and  to  each  other  by  nearly  plain  surfaces.  These- 
connexions  are  not  fit  for  large  motions.  The  articu- 
lation of  their  round  heads  at  the  lower  ends  with  the 

■*  Krslj,  irpx.u.o'xici'i)  aTi^o;^  av^ngov,  xrivtov,  postbrachiale,  pec- 
tus, palma,  pecten. 

■f  Proximal.  E.  ’ t Distal.  E* 
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cavities  of  the  first  bones  of  the  fingers,  is  to  be  taken 
notice  of  hereafter. 

The  concavity  on  the  fore-part  of  these  metacarpal 
bones,  and  the  placing  their  bases  on  the  arched  car- 
pus,  cause  them  to  form  a hollow  in  the  palm  of  the 
hand,  which  is  often  useful  to  us.  The  spaces  between 
them  lodge  muscles,  and  their  small  motion  makes 
them  fit  supporters  for  the  fingers  to  play  on. 

Though  the  ossa  metacarpi  so  far  agree,  yet  they 
may  be  distinguished  from  each  other  by  the  follow-  Ces. 
ing  marks. 

The  os  metacarpi  indicis  is  generally  the  longest.— 

Its  base,  which  is  articulated  with  the  os  trapezoules , 
is  hollow  in  the  middle.  The  small  ridge  on  the  in- 
ternal side  of  this  oblong  cavity  is  smaller  than  the 
one  opposite  to  it,  and  is  made  flat  on  the  side  by  the 
trapezium.  The  exterior  ridge  is  also  smooth,  and 
flat  on  the  outside,  for  its  conjunction  with  the  os  mag « 
nu?n ; immediately  below  which  a semicircular  smooth 
flat  surface  shews  the  articulation  of  this  to  the  second 
metacarpal  bone.  The  back-part  of  this  base  is  flat- 
ted, where  the  long  head  of  the  extensor  carpi  radia - 
Us  * is  inserted ; and  its  fore-part  is  prominent,  where 
the  tendon  of  the flexor  carpi  radialis  t is  fixed.  The 
external  side  of  the  body  of  this  bone  is  more  hollow- 
ed by  the  action  of  the  muscles,  than  the  internal. 
The  tubercle  at  the  internal  root  of  its  head  is  larger 
than  the  external.  Its  base  is  so  firmly  fixed  to  the 
bone  it  is  connected  with,  that  it  has  no  motion. 

Os  metacarpi  medii  digiti  is  generally  the  second  in 
length  ; but  it  is  often  as  long  as  the  former ; some- 
times it  is  longer;  and  frequently  it  appears  to  equal 
the  first  only  by  the  os  magnum  being  further  advan- 
ced downwards  than  any  other  bone  of  the  wrist.  Its 
base  is  a broad  superficial  cavity,  slanting  outwards; 
the  internal  posterior  angle  of  which  is  so  prominent 
as  to  have  the  appearance  of  a process.  The  internal 
side  of  this  base  is  made  plain  in  the  same  way  as  the 
external  side  of  the  former  bone,  while  its  external  side 
has  two  hollow  circular  surfaces,  for  joining  the  third 

* Itadialis  externus.  Alb.  E.  -f  Itadialig  interims.  Alb.  E. 
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metacarpal  bone,  and  between  these  surfaces  there  is 
a rough  fossa,  for  the  adhesion  of  a ligament,  and 
lodging  mucilaginous  glands.  The  shorter  head  of  the 
bicornis  * is  inserted  into  the  back-part  of  this  base. 
The  two  sides  of  this  bone  are  almost  equally  flatted ; 
only  the  ridge  on  the  fore-part  of  the  body  inclines 
outwards.  The  tubercles  at  the  fore  part  of  the  root 
of  the  head  are  equal.  The  motion  of  this  bone  is  very 
little  more  than  the  first  metacarpal  one  has ; and 
therefore  these  two  firmly  resist  bodies  pressed  against 
them  by  the  thumbs  or  fingers,  or  both. 

Os  melacarpi  digiti  annularis  is  shorter  than  the  se- 
cond metacarpal  bone.  Its  base  is  semicircular  and 
convex,  for  its  conjunction  with  the  os  unciforme.  On 
its  internal  side  are  two  smooth  convexities,  and  a 
middle  fossa,  adapted  to  the  second  metacarpal  bone. 
The  external  side  has  a triangular  smooth  concave  sur- 
face to  join  it  with  the  fourth  one.  The  anterior  ridge 
of  its  body  is  situated  more  to  the  out,  than  to  the  in- 
side. The  tubercles  near  the  head  are  equal.  The 
motion  of  this  third  metacarpal  bone  is  greater  than 
the  motion  of  the  second. 

Os  metacarpi  minimi  digiti is  the  smallest  and  sharp- 
est. Its  base  is  irregularly  convex,  and  rises  slanting 
outward.  Its  internal  side  is  exactly  adapted  to  the 
third  metacarpal  bone.  The  external  has  no  smooth 
surface,  because  it  is  not  contiguous  to  any  other  bone; 
but  it  is  prominent  where  the  extensor  carpi  ulnaris  is 
inserted.  As  this  metacarpal  bone  is  furnished  with  a 
proper  moving  muscle,  has  the  plainest  articulation, 
is  most  loosely  connected,  and  least  confined,  it  not  only 
enjoys  a much  larger  motion  than  any  of  the  rest,  but 
draws  the  third  bone  with  it,  when  the  palm  of  the 
hand  is  to  be  made  hollow  by  its  advancement  forwards, 
and  by  the  prominence  of  the  thumb  opposite  to  it. 

The  Thumb  and  four  Fingers  are  each  composed 
of  three  long  bones. 

The  Thumb  f is  situated  obliquely  in  respect  of 
the  fingers,  neither  directly  opposite  to  them,  nor  in 

* Itadialis  externus  brevior.  Alb.  E. 

•f"  Avn%it(  hxovlvki;,  magnus  digi'.us,  promanus. 
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the  same  plane  with  them.  All  its  bones  are  much 
thicker  and  stronger  in  proportion  to  their  length, 
than  the  bones  of  the  fingers;  which  was  extremely  ne- 
cessary, since  the  thumb  counteracts  all  the  fingers. 

The  first  bone  * of  the  thumb  has  its  base  adapted 
to  the  double  pulley  of  th e trapezium  : For,  in  view- 
ing it  from  one  side  to  the  other,  it  appears  convex  in 
the  middle;  but  when  considered  from  behind  for- 
wards, it  is  concave  there.  The  edge  at  the  fore-part 
of  this  base  is  produced  farther  than  any  other  part : 
and  round  the  back-part  of  the  base  a rough  fossa 
may  be  seen,  for  the  connexion  of  the  ligaments  of  this 
joint.  The  body  and  head  of  this  bone  are  of  the  same 
shape  as  the  ossa  metacarpi ; only  that  the  body  is 
shorter,  and  the  head  flatter,  with  the  tubercles  at  the 
fore-part  of  its  root  larger. 

The  articulation  of  the  upper  end  of  this  bone  i3  un- 
common; for  though  it  has  protuberances  and  de- 
pressions adapted  to  the  double  pulley  of  the  trapezium , 
yet  it  enjoys  a circular  motion,  like  the  joints  where  a 
round  head  of  one  bone  plays  in  the  orbicular  socket 
of  another ; only  it  is  somewhat  more  confined  and 
less  expeditious,  but  stronger  and  more  secure,  than 
such  joints  generally  are. 

This  bone  in  children  is  in  the  same  state  with  the 
metacarpal  bones. 

The  second  bone  t of  the  thumb  has  a large  base 
formed  into  an  oblong  cavity,  whose  greatest  length 
is  from  one  side  to  the  other.  Round  it  several  tuber- 
cles may  be-remarked,  for  the  insertion  of  ligaments. 
Its  body  is  convex,  or  a half-round  behind ; but  flat 
before,  for  lodging  the  tendon  of  the  Ion gjlexor  of 
the  thumb,  which  is  tied  down  by  ligamentous  sheaths 
that  are  fixed  on  each  side  to  the  angle  at  the  edge  of 
this  flat  surface.  The  lower  end  of  this  second  bone  has 
two  lateral  round  protuberances,  and  a middle  cavity, 
whose  greatest  extent  of  smooth  surface  is  forwards. 

* Primum  internodium,  or  metacarpal  bone  of  the  thumb. 
Alior.  E. 

t Secundum  internodium,  proximal  phalanx.  £. 
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The  articulation  and  motion  of  the  upper  end  of 
this  second  bone  is  as  singular  as  that  of  the  former. 
For  its  cavity  being  joined  to  the  round  head  of  the 
first  bone,  it  would  seem  at  first  view  to  enjoy  motion 
in  all  directions ; yet,  because  of  the  strength  of  its 
lateral  ligaments,  oblong  figure  of  the  joint  itself, 
and  mobility  of  the  first  joint,  it  allows  only  flexion 
and  extension;  and  these  are  generally  most  confined. 

The  third  bone*  of  the  thumb  is  the  smallest,  with 
a large  base,  whose  greatest  extent  is  from  one  side  to 
the  other.  This  base  is  formed  into  two  cavities  and  a 
middle  protuberance,  to  be  adapted  to  the  pulley  of 
the  former  bone.  Its  body  is  rounded  behind ; but  is 
flatter  than  in  the  former  bone,  for  sustaining  the  nail. 
It  is  flat  and  rough  before,  by  the  insertion  of  the 
flexor  tcTtii  internodii.  This  bone  becomes  gradually 
smaller,  till  near  the  lower  end,  where  it  is  a little  en- 
larged, and  has  an  oval  scabrous  edge. 

The  motion  of  this  third  bone  is  confined  to  flexion 
and  extension. 

The  orderly  disposition  of  the  bones  of  the  finger.? 
into  three  rows,  has  made  them  generally  obtain  the 
name  of  three  phalanges  +.  All  of  them  have  half 
round  convex  surfaces,  covered  with  an  aponeurosis 
formed  by  the  tendons  of  the  extensors , lumbricales , 
and  interossei,  and  placed  directly  backwards  J,  for 
their  greater  strength,  and  their  flat  concave  part  is  for- 
wards ||,  for  taking  hold  more  surely,  and  for  lodging 
the  tendons  of  the  flexor  muscles.  The  ligaments  for 
keeping  down  these  tendons  are  fixed  to  the  angles 
that  are  between  the  convex  and  concave  sides. 

The  bones  of  the  first  phalanx  § of  the  fingers  answer 
to  the  description  of  the  second  bone  of  the  thumb  : 
only  that  the  cavity  in  their  base  is  not  so  oblong ; 
nor  is  their  motion  on  the  metacarpal  bones  so  much 
confined ; for  they  can  be  moved  laterally  or  circu- 


* 


+ 

culi. 


§ 


Tertium  internodium,  distal  phalanx.  E. 

Scytalidae,  internodia,  scuticula,  agmina,  acies,  condyli,  arti- 

Anconad.  E.  !l  Thenad.  E. 

II poxm'SvXoi-  Proximul  phalanx.  E. 
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larly,  but  have  no  rotation,  or  a very  small  degree  of 
it,  round  their  axis. 

Both  the  ends  of  the  first  phalanx  are  in  a cartila- 
ginous state  at  birth;  and  the  upper  one  is  afterwards 
affixed  in  form  of  an  epiphyse. 

The  second  bone  * of  the  fingers  has  its  base  form-  Second  or 
ed  into  two  lateral  cavities,  and  a middle  protube- middle 
ranee ; while  the  lower  end  has  two  lateral  protube-  phalanx, 
ranees  and  a middle  cavity ; therefore  it  is  joined  at 
both  ends  in  the  same  manner,  which  none  of  the 
bones  of  the  thumb  are. 

This  bone  is  in  the  same  condition  with  the  former 
in  children. 

The  third  bone  t differs  in  nothing  from  the  des-  Third  or 
cription  of  the  third  bone  of  the  thumb,  excepting  in  distal 
the  general  distinguishing  marks  ; and  therefore  the  phalanx, 
second  and  third  phalanx  of  the  fingers  enjoy  only 
flexion  and  extension. 

The  upper  end  of  this  third  phalanx  is  a cartilage 
in  a ripe  child  ; and  is  only  an  epiphyse  after,  till  the 
full  growth  of  the  body. 

All  the  difference  of  the  phalanges  of  the  several  Differences, 
fingers  consists  in  their  magnitude.  The  bones  of  the 
middle Jingcr  j being  the  longest  and  largest — those  of 
th e fore-finger  ||  come  next  to  that  in  thickness,  but 
not  in  length,  for  those  of  the  ring-finger  § are  a little 
longer.  The  little-finger  has  the  smallest  bones. 

This  disposition  is  the  best  contrivance  for  hold- 
ing the  largest  bodies ; because  the  longest  fingers  are 
applied  to  the  middle  largest  periphery  of  such  sub- 
stances as  are  of  a spherical  figure  (c). 

The  uses  of  all  the  parts  of  our  superior  extremities 
are  so  evident  in  the  common  actions  of  life,  that  it  is 

* K ov'Sukoi.  Middle  phalanx.  E. 

+ MiruxovUuXoi,  pi£avou%ici.  Distal  phalanx.  E. 

+ K ctruvruyuv,  oipctKKiXai,  infamis,  impudicus,  verpus,  famosus, 
obscaenus. 

||  Aucirixo;,  indicator,  Xi%uvos,  demonstrativus,  salutaris. 

. § 'I aroint);,  X*£tcp,ttros,  daxruXturv;,  i av/3«r«f,  annularis,  me. 
dicus,  cordis  digitus. 

5F  ur'tm;,  auricularis,  minimus. 

(a)  Galea  de  usu  part.  lib.  I.  cap.  24. 
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needless  to  enumerate  them  here;  and  therefore  I 
shall  proceed  to  the  last  part  of  the  skeleton.  Only, 
lest  I should  seem  to  have  forgot  the  small  bones  at 
the  joints  of  the  hand,  I desire  now  to  refer  to  the  de- 
scription of  them,  under  the  common  title  of  sesamoid 
bojies,  which  I have  placed  after  the  bones  of  the  feet. 

OF  THE  INFERIOR  EXTREMITIES. 

The  Inferior  Extremities  * depend  from  the 
acetabida  of  the  ossa  innominata ; and  are  commonly 
divided  into  three  parts,  viz.  the  thigh,  leg,  and  foot. 

The  Thigh  + has  only  one  bone;  which  is  the 
longest  of  the  body,  and  the  largest  and  strongest  of 
any  of  the  cylindrical  bones.  The  situation  of  it  is 
not  perpendicular ; for  the  lower  end  is  inclined  con- 
siderably inwards  ; so  that  the  knees  are  almost  con- 
tiguous, while  there  is  a considerable  distance  between 
the  thigh-bones  above  ; which  is  of  good  use  to  us, 
since  sufficient  space  is  thereby  left  for  the  external 
parts  of  generation,  the  two  great  cloaca  of  urine  and 
faces,  and  for  the  large  thick  muscles  that  move  the 
thigh  inwards  ; and  at  the  same  time  this  situation  of 
the  thigh-bones  renders  our  progression  quicker,  sur- 
er, straighter,  and  in  less  room ; for  had  the  knees  been 
at  a greater  distance  from  each  other,  we  must  have 
been  obliged  to  describe  some  part  of  a circle  with 
the  trunk  of  our  body  in  making  a long  step,  and, 
when  one  leg  was  raised  from  the  ground,  our  centre 
of  gravity  would  have  been  too  far  from  the  base  of 
the  other,  and  we  should  consequently  have  been  in 
hazard  of  falling ; so  that  our  steps  would  have  been 
neither  straight  nor  firm  ; nor  would  it  have  been 
possible  to  walk  in  a narrow  path,  had  our  thigh-bones 
been  otherwise  placed.  In  consequence,  however,  of 
the  weight  of  the  body  bearing  so  obliquely  on  the 
joint  of  the  knee,  by  this  situation  of  the  thigh-bones, 
weak  rickety  children  become  in-knee’d. 

* Sacral  extremities.  E. 

-J-  semen,  coxa,  agis,  anch®  os,  erus,  femur. 
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The  upper  * end  of  the  thigh-bone  is  not  continued  Upper  or 
in  a straight  line  with  the  body  of  it,  but  is  set  off^™ximal 
obliquely  inwards  and  upwards  t,  whereby  the  dis-en  * 
tance  here  between  these  two  bones  at  their  upper- 
part  is  considerably  increased.  This  end  is  formed 
into  a large  smooth  round  head  %,  which  is  the  great- 
er portion  of  a sphere  unequally  divided.  Towards 
its  lower  internal  ||  part  a round  rough  spongy  pit  is 
observable,  where  the  strong  ligament,  commonly,  but 
unjustly,  called  the  round  one,  is  fixed,  to  be  extend- 
ed from  thence  to  the  lower  internal  $ part  of  the  re- 
ceiving cavity,  where  it  is  considerably  broader  than 
near  to  the  head  of  the  thigh-bone.  The  small  part 
below  the  head,  called  the  cervix,  of  the  os  femoris, 
has  a great  many  large  holes  into  which  the  fibres  of 
the  strong  ligament,  continued  from  the  capsular,  en- 
ter, and  are  thereby  surely  united  to  it ; and  round  the 
root  of  the  neck,  where  it  rises  from  the  bone,  a rough 
ridge  is  found,  where  the  capsular  ligament  of  the  ar- 
ticulation itself  is  connected.— Below  the  back-part  of 
this  root,  the  large  unequal  protuberance,  called  tro- 
chanter major  ^T,  stands  out ; the  external  **  convex 
part  of  which  is  distinguished  into  three  different  sur- 
faces, whereof  the  one  on  the  fore-part  ff  is  scabrous, 
for  the  insertion  of  the  gluteus  minimus  ; the  superior 
one  is  smooth,  and  has  the  gluteus  medius  inserted  into 
it ; and  the  one  behind  is  made  flat  and  smooth  by 
the  tendon  of  the  gluteus  matcimus  passing  over  it.  The 
upper  edge  of  this  process  is  sharp  and  pointed  at  its 
back-part,  where  the  gluteus  medius  is  fixed  ; but  for- 
wards it  is  more  obtuse,  and  has  two  superficial  pits 
formed  in  it : Into  the  superior  of  these  the  pyri - 
formis  is  implanted ; and  the  obturator  interims  and 
gemini  are  fixed  into  the  lower. — From  the  backmost 
prominent  part  of  this  great  trochanter , a rough  ridge 
runs  backwards  and  downwards  ||||,  into  which  the 

• Proximal.  E.  f Mesiad  and  Atlantad.  E.  + Vertebrum. 

||  Distal  and  Tibial.  E.  § Sacral  and  mesial.  E. 

5f  P Neuron  rotator  natis,  malum  granatum  testiculorum. 

**  Fibular.  E.  Rotulad.  £. 

XX  Poplitead.  E.  ||||  PopUtead  and  distad.  E. 
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quadralus  is  inserted.  In  the  deep  hollow,  at  the  in- 
ternal upper  side  of  this  ridge,  the  obturator  exlernus 
is  implanted.  More  internally,  a conoid  process,  call- 
ed trochanter  minor  *,  rises  for  the  insertion  of  the 
musculus  psoas,  and  iliacus  inlernus  ; and  the  peclineus 
is  implanted  into  a rough  hollow  below  its  internal 
root.  The  muscles  inserted  into  these  two  processes 
being  the  principal  instruments  of  the  rotatory  motion 
of  the  thigh,  have  occasioned  the  name  of  trochanters 
to  the  processes.  The  tendons  that  are  fixed  into,  or 
pass  over  the  great  trochanter,  cause  bruises  by  falls 
on  this  part  to  be  attended  with  great  pain  and  weak- 
ness of  the  limb,  which  generally  remain  long. 

The  body  of  the  os  femoris  is  convex  on  the  fore- 
part t,  and  made  hollow  behind  £,  by  the  action  of 
the  muscles  that  move  it  and  the  leg,  and  for  the  con- 
veniency  of  sitting,  without  bearing  too  much  on  these 
muscles , and  probably  the  weight  of  the  legs  depend- 
ing from  the  thighs  in  that  posture  contributes  to  this 
curvature.  The  fore-part  of  the  thigh-bone  is  a little 
flatted  above  by  the  beginning  of  the  crureus  muscle, 
as  it  is  also  below  by  the  same  muscle  and  the  rectus. 
Its  external  ||  surface  is  likewise  made  flat  below  by 
the  vastus  exlernus,  where  it  is  separated  from  the  for- 
mer by  an  obtuse  ridge.  The  vastus  interims  depresses 
a little  the  lower  part  of  the  internal  § surface.  The 
posterior  concave  surface  has  a ridge  rising  in  its 
middle  commonly  called  tinea  aspera,  into  which  the 
triceps  is  inserted,  and  the  short  head  of  the  biceps  flexor 
tibiae  rises  from  it.  At  the  upper  part  of  it  the  me- 
dullary vessels  enter  by  a small  hole  that  runs  obliquely 
upwards  IT ; a little  above  which  there  is  a rough/owa 
or  two,  where  the  tendon  of  the  gluteus  maximus  is 
fixed.  The  lower  end  of  the  tinea  aspera  divides  in- 
to two,  which  descend  towards  each  side.  The  two 
vasti  muscles  have  part  of  their  origin  from  these 
ridges ; and  the  long  tendon  of  the  triceps  is  fixed  to 
the  internal,  by  means  of  part  of  th e fascia  aponeuro - 
iica  of  the  thigh.  Near  the  beginning  of  the  internal 


* Rotator  minor. 
||  Fibular.  E. 


Rotulad.  E. 
§ Tibial. 


£ Poplitead.  E. 
«[  Proximad.  E. 
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ridge,  there  is  a discontinuation  of  the  ridge,  where  the 
crural  artery  passes  through  the  aponeurosis.  Between 
these  two  rough  lines,  the  bone  is  made  flat  by  the 
large  blood-vessels  and  nerves  which  pass  upon  it ; 
and  near  the  end  of  each  of  these  ridges,  a small  smooth 
protuberance  may  often  be  remarked,  where  the  two 
heads  of  the  external  gastrocnemius  muscle  take  their 
rise,  and  where  sesamoid  bones  are  sometimes  found  ( a ); 
and  from  the  fore-part  of  the  internal  tubercle,  a strong 
ligament  is  extended  to  the  inside  of  the  tibia. 

The  lower  end  of  the  osfemoris  is  larger  than  any  Lower  or 
other  part  of  it,  and  is  formed  into  a great  protuber-  distal  end. 
ance  on  each  side,  called  its  condyles  ; between  which 
a considerable  cavity  is  found,  especially  at  the  back- 
part,  in  which  the  crural  vessels  and  nerves  lie  im- 
mersed in  fat.  The  internal  * condyle  is  longer  than 
the  external  +,  which  must  happen  from  the  oblique 
position  of  this  bone,  to  give  less  obliquity  to  the  leg. 

Each  of  these  processes  seems  to  be  divided  in  its  plain 
smooth  surface.  The  mark  of  division  on  the  exter- 
nal is  a notch,  and  on  the  internal  a small  protuber- 
ance. The  fore-part  of  this  division,  on  which  the 
rotula  moves,  is  formed  like  a pulley,  the  external  side 
of  which  is  highest.  Behind,  there  are  two  oblong 
large  heads,  whose  greatest  extent  is  backwards,  for 
the  motion  of  the  tibia  ; and  from  the  rough  cavity 
between  them,  but  near  to  the  base  of  the  internal 
condyle,  the  strong  ligament  commonly  called  the  cross 
one,  has  its  rise ; a little  above  which  a rough  protu- 
berance gives  insertion  to  the  tendon  of  the  triceps. 

The  condyles,  both  on  the  outer  and  inner  side  of  the 
knee,  are  made  flat  by  the  muscles  passing  along  them. 

On  the  back-part  of  the  internal,  a slight  depression 
is  made  by  the  tendons  of  the  gracilis  and  sartorius  ; 
and  on  the  external  such  another  is  formed  by  the 
biceps  flexor  cruris  ; behind  which  a deep  fossa  is  to 
be  observed,  where  the  popliteus  muscle  has  its  origin. 

From  the  tubercle  immediately  before  this  cavity,  a 
strong  round  ligament  goes  out  to  the  upper  end  of 

(a)  Vesal.  lib.  1.  cap.  28.  & 30. 

* Tibial.  E.  -y  Fibular.  E, 
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the  Jibula.  Round  this  lower  end  of  the  thigh-bone, 
are  found  large  holes  into  which  the  ligaments  for  the 
security  of  the  joint  are  fixed,  and  blood-vessels  pass 
to  the  internal  substance  of  the  bone. 

All  the  processes  of  the  femur  are  cartilaginous  in 
new-born  children,  and  afterwards  become  small  apo- 
physes, with  large  epiphyses. 

The  thigh-bone  being  articulated  above  with  the 
acetabulum  of  the  ossa  innominata,  which  affords  its 
round  head  a secure  and  extensive  play,  can  be  moved 
to  every  side ; but  is  restrained  in  its  motion  outwards, 
by  the  high  brims  of  the  cavity,  and  by  the  round  li- 
gament ; for  otherwise  the  head  of  the  bone  would 
have  been  frequently  thrust  out  at  the  breach  of  the 
brims  on  the  inside,  which  allows  the  thigh  to  move 
considerably  inwards.  The  body  of  this  bone  enjoys 
little  or  no  rotatory  motion,  though  the  head  most 
commonly  moves  round  its  own  axis ; because  the 
oblique  progress  of  the  neck  and  head  from  the  bone  is 
such,  that  the  rotatory  motion  of  the  head  can  bring 
the  body  of  the  bone  only  forwards  and  backwards. 
Nor  is  this  head,  as  in  the  arm,  ever  capable  of  being 
brought  to  a straight  direction  with  its  body  ; so  far 
however  as  the  head  can  move  within  the  cavity 
backwards  and  forwards,  the  rest  of  the  bone  may 
have  a partial  rotation.  When  the  thigh-bone  resists 
the  actions  of  its  muscles  more  than  the  trunk  of  the 
body  can  then  do,  as  in  standing,  these  muscles  have 
their  effect  on  the  trunk,  causing  it  to  bend  forward, 
raising  it  up,  inclining  it  to  the  one  or  the  other  side, 
twisting  it  obliquely,  &c.  for  which  the  rolling  of  the 
acetabula  of  the  ossa  innominata  on  the  round  heads  of 
the  thigh-bones  is  well  fitted.  The  os  femoris  is  ar- 
ticulated below  to  the  tibia  and  rohda  in  the  manner 
afterwards  to  be  described  (a). 

The  nearness  of  the  small  neck  to  the  round  head  of 
the  thigh-bone,  and  its  upper  end  being  covered  with 
very  thick  muscles,  make  greater  difficulty  in  distin- 
guishing between  a luxation  and  fracture  here,  than 
in  any  other  part  of  the  body. 


(a)  See  JBarcl.  Muscul.  Mot.  p.  426.  E. 
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The  Leg*  is  composed,  according  to  the  common  Leg. 
account,  of  two  bones,  tibia  and  fibula,  though  it  seems 
to  have  a very  good  title  to  a third,  the  rotula  ; which 
bears  a strong  analogy  to  the  olecranon  of  the  ulna, 
and  moves  always  with  the  other  two. 

Tibia  t,  so  called  from  its  resemblance  to  an  old  Tibia. 
musical  pipeor 'flute,  is  the  long  thick  triangular  bone, 
situated  at  the  internal  part  of  the  leg,  and  continued 
in  almost  a straight  line  from  the  thigh-bone. 

The  upper  end  of  the  tibia  is  large,  bulbous  and  Upper  or 
spongy,  and  is  divided  into  two  cavities,  by  a rough  proximal 
irregular  protuberance  which  is  hollow  at  its  mosten(** 
prominent  part,  as  well  as  before  and  behind.  The 
anterior  of  the  two  ligaments  that  compose  the  great 
cross  one,  is  inserted  into  the  middle  cavity,  and  the 
depression  behind  receives  the  posterior  ligament. 

The  two  broad  cavities  at  the  sides  of  this  protuber- 
ance are  not  equal ; for  the  internal  is  oblong  and 
deep,  to  receive  the  internal  condyle  of  the  thigh-bone; 
while  the  external  is  more  superficial  and  rounder,  for 
the  external  condyle.  In  each  of  these  two  cavities  of 
a recent  subject,  is  placed  a semi-lunar  cartilage, 
which  is  thick  at  its  convex  edge,  and  becomes  gradu- 
ally thinner  towards  the  concave  or  interior  edge 

The  middle  of  each  of  these  cartilages  is  broad,  and 
the  ends  of  them  turn  narrower  and  thinner,  as  they 
approach  the  middle  protuberance  of  the  tibia.  The 
thick  convex  edge  of  each  cartilage  is  connected  to 
the  capsular  and  other  ligaments  of  the  articulation, 
but  so  near  to  their  rise  from  the  tibia,  that  the  carti- 
lages are  not  allowed  to  change  place  far ; while  the 
narrow  ends  of  the  cartilages  becoming  almost  liga- 
ments, are  fixed  at  the  insertion  of  the  strong  cross  liga- 
ment into  the  tibia,  and  seem  to  have  their  substance 
united  with  it ; therefore  a circular  hole  is  left  between 
each  cartilage  and  the  ligament,  in  which  the  most 
prominent  convex  part  of  each  condyle  of  the  thigh 

* K vri/iti,  crus  tibia. 

•f  TL^Kvn^iof,  tvrutwpiov,  focile  majus,  arundo  major,  canna  ma- 
jor, canna  domestica  cruris. 

+ ibxn  vi u£o%i>v(>w'&»i,  tuber,  tuberculum. 
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bone  moves.  The  circumference  of  these  cavities  is 
rough  and  unequal  for  the  firm  connexion  of  the  liga- 
ments of  the  joint.  Immediately  below  the  edge  at 
its  back  part,  two  rough  flatted  protuberances  stand 
out.  Into  the  internal*,  the  tendon  of  the  semimem - 
Iranosus  muscle  is  inserted ; and  a part  of  the  cross  li- 
gament is  fixed  to  the  external  t.  On  the  outside  of 
this  last  tubercle,  a smooth  slightly-hollowed  surface 
is  formed  by  the  action  of  the  popliteus  muscle. 

Below  the  fore-part  of  the  upper  end  of  the  tibia, 
rises  a considerable  rough  protuberance  %,  to  which 
the  strong  tendinous  ligament  of  the  rotula  is  fixed. 
On  the  internal  side  of  this,  there  is  a broad  scabrous 
slightly  hollowed  surface,  to  which  the  internal  long 
ligament  of  the  joint,  the  aponeurosis  of  the  vastus  in- 
iernus , and  the  tendons  of  the  seminervosus,  gracilis, 
and  sartor 'ms , are  fixed.  The  lowest  part  of  this  sur- 
face is  therefore  the  place  where  the  tibia  ought  to  be 
sawed  through  in  an  amputation,  so  as  not  to  have  too 
long  and  troublesome  a stump,  and,  at  the  same  time, 
to  preserve  its  motions,  by  saving  the  proper  muscles. 
Below  the  external  edge  of  the  upper  end  of  the  tibia, 
there  is  a circular  flat  surface,  covered  in  a recent  sub- 
ject with  cartilage,  for  the  articulation  of  the  Jibula  ; 
between  which  and  the  anterior  knob,  there  is  a rough 
hollow  from  which  the  tibialis  anticus,  and  extensor 
digitorum  ||  longus,  take  their  origin.  From  the 
smooth  flat  surface,  a ridge  runs  obliquely  downwards 
and  inwards,  to  give  rise  to  part  of  the  soleus,  tibialis 
posticus,  and  Jlexor  digitorum  longus,  and  insertion  to 
the  aponeurosis  of  the  semimembranosus  which  covers 
the  popliteus,  and  to  some  of  the  external  fibres  of  this 
last  named  muscle.  At  the  inside  of  this  ridge  an 
oblique  plain  surface  is  left,  where  the  greatest  part  of 
the  muscidus  popliteus  is  inserted.  The  remaining 
body  of  the  tibia  is  triangular.  The  anterior  angle  is 

* Tibial.  E.  + Fibular.  E. 

£ ’ Avrlzwpiov,  anterior  tuber. 

}|  It  is  scarcely  necessary  to  remark,  that  here,  and  in  all  suc- 
ceeding passages  where  the  flexors  and  extensors  of  the  toes  are 
mentioned,  the  word  pedis  is  understood.  £. 
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very  sharp,  and  is  commonly  called  the  spine  or  shin* 

This  ridge  is  not  straight ; but  turns  first  inwards, 
then  outwards,  and  lastly  inwards  again.  The  plain 
internal  side  is  smooth  and  equal,  being  little  subject- 
ed to  the  actions  of  muscles ; but  the  external  t side 
is  hollowed  above  by  the  tibialis  anticus,  and  below 
by  the  extensor  digitorum  longus  and  extensor  pollicis 
longus.  The  two  angles  behind  these  sides  are  round- 
ed by  the  action  of  the  muscles ; the  posterior  side 
comprehended  between  them  is  not  so  broad  as  those 
already  mentioned,  but  is  more  oblique  and  flatted  by 
the  action  of  the  tibialis  posticus  and  Jlexor  digitorum 
longus.  Some  way  above  the  middle  of  the  bone,  the 
internal  angle  terminates,  and  the  bone  is  made  round 
by  the  pressure  of  the  musculus  soleus.  Near  to  this, 
the  passage  of  the  medullary  vessels  is  seen  slanting 
obliquely  downwards. 

The  lower  end  of  the  tibia  is  made  hollow,  but  so  Lower  or 
that  a small  protuberance  rises  in  the  middle.  The  Distal  end. 
internal  side  of  this  cavity,  which  is  smooth,  and,  in  a 
recent  subject  covered  with  cartilage,  is  produced  in- 
to a considerable  process,  commonly  called  i nalleolus 
internus  J ; the  point  of  which  is  divided  by  a notch, 
and  from  it  ligaments  are  sent  out  to  the  foot.  We 
ought  to  observe  here,  that  this  internal  malleolus  is 
situated  more  forwards  than  the  internal  condyle  of 
the  upper  end  of  this  bone ; which  is  necessary  to  be 
remembered  in  reducing  a fracture  of  the  leg  (a). 

The  external  side  of  this  end  of  the  tibia  has  a rough 
irregular  semilunar  cavity  formed  in  it,  for  receiving 
the  lower  end  of  the  Jibula.  The  posterior  ||  side  has 
two  lateral  grooves,  and  a small  middle  protuberance. 

In  the  internal  depression,  the  tendons  of  the  musculus 
tibialis  posticus  and  Jlexor  digitorum  longus  are  lodged ; 
and  in  the  external,  the  tendon  of  ihe  Jlexor  longus  pol- 
licis plays.  From  the  middle  protuberance,  ligamentous 
sheaths  go  out,  for  tying  down  these  tendons. 

* Axkv3-«,  spina,  crea,  linea  prima  tibia,  angulus  acutus. 

+ Fibular.  JE. 

£ 2 tpu^iv  vim,  talus,  clavicula,  clavilla  interior,  clavilla  domes- 
tica.— Tibial  ankle.  E. 

(«)  Winslow,  Exposition  anatomique,  des  os  secs,  sect.  865. 

1|  Popliteal.  E. 
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The  articulations  and  motions  of  the  tibia  shall  be 
explained,  after  all  the  three  bones  of  the  leg  are  de- 
scribed. 

Both  the  ends  of  the  tibia  are  cartilages  at  birth,  and 
become  afterwards  epiphyses. 

Fibula  * is  the  small  long  bone,  placed  on  the  out- 
side of  the  leg,  opposite  to  the  external  angle  of  the 
tibia  ; the  shape  of  it  is  irregularly  triangular. 

The  head  of  the  Jibula  has  a superficial  circular  ca- 
vity formed  on  its  inside,  which,  in  a recent  subject, 
is  covered  with  cartilage,  but  so  closely  connected  to 
the  tibia  by  ligaments,  as  to  allow  only  a small  motion 
backwards  and  forwards.  This  head  is  protuberant 
and  rough  on  its  outside,  where  a strong  round  liga- 
ment and  the  musculus  biceps  are  inserted  ; and,  below 
the  back-part  of  its  internal  side,  may  be  remarked  a 
tubercle  that  gives  rise  to  the  strong  tendinous  part  of 
the  soleus  muscle. 

The  body  of  this  bone  is  a little  crooked  inwards 
and  backwardst,  which  figure  is  owing  to  the  actions 
of  the  muscles  ; but  is  still  further  increased  by  nurses, 
who  often  hold  children  carelessly  by  the  legs.  The 
sharpest  angle  of  the  Jibula  is  forwards  J on  each  side 
of  which  the  bone  is  considerably  but  unequally  de- 
pressed by  the  bellies  of  the  several  muscles  that  rise 
from,  or  act  upon  it ; and,  in  old  people,  these  muscles 
make  distinct  sinuosities  for  themselves.  The  exter- 
nal surface  of  the  Jibula  is  depressed  obliquely  from 
above  downwards  and  backwards,  by  the  two  peronei. 
Its  internal  surface  is  unequally  divided  into  two  nar- 
row longitudinal  planes,  by  an  oblique  ridge  extended 
from  the  upper-part  of  the  anterior  angle,  to  join  with 
the  lower  end  of  the  internal  angle.  To  this  ridge 
the  ligament  stretched  between  the  two  bones  of  the 
leg  is  connected.  The  anterior  of  the  two  planes  is 
very  narrow  above,  where  the  extensor  longus  digito- 
rum  and  extensor  lotigus  pollicis  arise  from  it ; but  is 
broader  below,  where  it  has  the  print  of  the  nonus 


* n x£ax\irifiiov,  perone,  focile  minus,  arundo  minor,  canna  mi- 
nor cruris,  sura,  radius. 

•j.  Tibiad  and  poplitead.  E.  $ Rotulad.  E. 
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Vesalii*.  The  posterior  plane  is  broad  and  hollow, 
giving  origin  to  the  larger  share  of  the  tibialis  posticus. 

The  internal  angle  of  this  bone  has  a tendinous  mem- 
brane fixed  to  it,  from  which  fibres  of  the  flexor  digi- 
torum  longus  take  their  rise.  The  posterior  surface 
of  the  Jibula  is  the  plainest  and  smoothest,  but  is  made 
flat  above  by  the  solcus,  and  is  hollowed  below  by  the 
flexor  pollicis  longus.  In  the  middle  of  this  surface 
the  canal  for  the  medullary  vessels  may  be  seen  slant- 
ing downwards. 

I have  taken  particular  notice  of  the  entry  and  direc-  Remarks 
tion  of  the  medullary  vessels  of  the  large  bones  of  the  on  the  di- 
extremities ( a ) : because,  in  several  chirurgical  cases,  rfction  ,of. 
a surgeon,  who  is  ignorant  of  this,  may  do  mischief  to  ' 

his  patient.  Thus,  for  example,  if  these  vessels  ares‘ejJ 
opened  very  near  to  their  entry  into  the  bone,  or  while 
they  are  in  the  oblique  passage  through  it,  an  obstinate 
hsemorrhagy  may  ensue;  for  the  arteries  being  con- 
nected to  the  bony  passage,  styptics,  and  other  like 
corrugators,  are  vainly  applied  ; compressing  instru- 
ments can  do  no  service,  and  ligatures  cannot  be  em- 
ployed. There  seems  to  be  a particular  design  in  the 
contrivance  of  these  canals ; those  in  the  os  humeri, 
tibia,  and  jibula,  running  obliquely  downwards  from 
their  external  entry ; whereas,  in  the  radius , ulna,  and 
osjemoris,  they  slant  upwards,  whereby  the  arteries  and 
nerves  which  are  sent  into  these  three  last  bones,  must 
suffer  a considerable  reflection  before  they  come  at  the 
cancelli.  The  reason  of  this  diversity  may  perhaps  be, 
that  the  arteries  which  are  so  small  within  the  bones  as 
to  have  no  strong  contractile  propelling  force-  in  their 
coats,  and  where  they  are  not  assisted  by  the  action  of 
any  moving  neighbouring  organ,  should  have,  at  least 
in  their  passage  through  the  bone,  a favourable  descent 
for  their  liquids  ; which,  it  is  evident,  they  have  in  the 
descending  oblique  passages  formed  for  them  in  the 
first  class  of  bones,  viz.  the  os  humeri,  tibia,  and  jibula, 
which  are  generally  depending  ; and  they  also  most 
frequently  acquire  the  like  advantage  in  the  radius, 
ulna,  and  os  femoris,  because  the  hand,  in  the  most 

* Poroneus  tertius.  Alb.  E. 

(a)  Havers,  Osteoleg.  nov.  disc.  1.  p.  59. 
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natural  posture,  is  higher  than  the  elbow ; and  when 
we  sit  or  lie,  the  lower  end  of  the  thigh  bone  comes  to 
be  at  least  as  high  raised  as  the  upper.  In  standing 
and  walking,  or  when  the  arms  are  moved,  the  blood 
must  indeed  ascend  as  it  passes  through  the  bones  of 
the  fore-arm  and  thigh  ; but  the  pressure  of  the  mus- 
cles then  in  action,  on  the  vessels,  before  they  enter 
the  bones,  is  sufficient  to  compensate  the  disadvantage 
of  their  course.  This  reasoning  seems  to  be  still  en- 
forced, by  observing,  that  this  passage  is  always  near- 
er the  upper  than  the  lower  ends  of  these  bones  ( a). 

Distal  end.  The  lower  end  of  the  jibula  is  extended  into  a 
spongy  oblong  head,  on  the  inside  of  which  is  a con- 
vex, irregular,  and  frequently  scabrous  surface,  that 
is  received  by  the  external  hollow  of  the  tibia,  and  so 
firmly  joined  to  it  by  a very  thin  intermediate  car- 
tilage and  strong  ligaments,  that  it  can  scarcely  move. 
—Below  this,  the  Jibula  is  stretched  out  into  a coro- 
noid  process,  that  is  smooth,  covered  with  cartilage  on 
its  internal  side,  and  is  there  contiguous  to  the  outside 
of  the  first  bone  of  the  foot,  the  astragalus,  to  secure 
the  articulation.  This  process,  named  malleolus  ex- 
temus*,  being  situated  farther  back  than  the  internal 
malleolus,  and  in  an  oblique  direction,  obliges  us  na- 
turally to  turn  the  fore-part  of  the  foot  outwards  ( b ). 
At  the  lower  internal  part  of  this  process,  a spongy 
cavity  for  mucilaginous  glands  may  be  remarked ; 
from  its  point  ligaments  are  extended  to  the  astragalus, 
os  calcis,  and  os  naviculare,  bones  of  the  foot ; and 
from  its  inside  short  strong  ones  go  out  to  the  astraga- 
lus. On  the  back-part  of  it  a sinuosity  is  made  by 

(a)  From  the  joint  observations  of  Charles  Stephans,  Havers, 
and  Monro,  respecting  the  direction  of  the  canal  for  the  medul- 
lary arteries  of  long  bones,  we  may  deduce  the  following  general 
rule  : That  in  those  bones  which  are  commonly  in  the  depending 
position,  as  the  humerus,  the  tibia,  and  the  Jibula,  these  arteries 
run  from  the  proximal  or  superior  end  of  the  bone  towards  its  dis- 
tal or  inferior  : while  in  those  which  are  usually  or  frequently  in 
the  horizontal,  (or  other  than  a depending)  position,  as  the  femur, 
the  radius,  and  the  ulna,  they  run  from  the  distal  towards  the 
proximal  end  of  the  bone.  E. 

* Fibular  ankle.  E. 

(J)  Winslow,  Memoires  de  l’acad.  des  sciences,  1722. 
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the  tendons  of  the  peronei  muscles.— -When  the  liga- 
ment extended  over  these  tendons  from  the  one  side 
of  the  depression  to  the  other  is  broken,  stretched  too 
much,  or  made  weak  by  a sprain,  the  tendons  fre- 
quently start  forwards  to  the  outside  of  the  fibula. 

The  conjunction  of  the  upper  end  of  the  fibula  with  Connexion, 
the  tibia  is  by  plain  surfaces  tipped- with  cartilage,  and 
at  its  lower  end  the  cartilage  seems  to  glue  the  two 
bones  together,  not,  however,  so  firmly  in  young 
people,  but  that  the  motion  at  the  other  end  of  such  a 
long  radius  is  very  observable.  In  old  subjects,  I 
often  see  the  two  bones  of  the  leg  grown  together  at 
their  lower  ends. 

The  principal  use  of  this  bone  is  to  afford  origin  u$et 
and  insertion  to  muscles ; the  direction  of  which  may 
be  a little  altered  on  proper  occasions,  by  its  upper 
part  shuffling  backwards  and  forwards.  It  likewise 
helps  to  make  the  articulation  of  the  foot  more  secure 
and  firm.  The  ends  of  the  tibia  and  Jibula  being 
larger  than  their  middle,  a space  is  here  left,  which  is 
filled  up  with  such  another  ligament  as  I described 
extended  between  the  bones  of  the  fore-arm ; and 
which  is  also  discontinued  at  its  upper  part  where  the 
tibialis  anticus  immediately  adheres  to  the  soleus  and 
tibialis  posticus ; but  every  where  else  it  gives  origin 
to  muscular  fibres  (a). 

Both  the  ends  of  this  bone  are  cartilaginous  in  a state  at 
ripe  child,  and  assume  the  form  of  appendices  before  Birth, 
they  are  united  to  its  body. 

Rotula*  is  the  smajl  flat  bone  situated  at  the  fore-  R0tuta. 
part  of  the  joint  of  the  keee.  Its  shape  resembles  the 
common  figure  of  the  heart  with  its  point  downwards. 

The  anterior  convex  surface  of  the  rotula  is  pierced 
by  a great  number  of  holes,  into  which  fibres  of  the 
strong  ligament  that  is  spread  over  it  enter.  Behind, 
its  surface  is  smooth,  covered  with  cartilage,  and  di- 
vided by  a middle  convex  ridge  into  two  cavities,  of 
which  the  externalt  is  largest ; and  both  are  exactly 

(a)  Weitbrecht,  Syndesmolog,  p.  156. 

* ''Exiy.vXi}  fiuXunoi;,  n'oyxc;,  tnyovu'rit,  vrXavwriitigov,  patella, 
mola,  germ,  scutifoxme  os,  cartiiaginosum,  disciforme,  oculus  genu. 

■f  Fibular.  E. 
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adapted  to  the  pulley  of  the  osfemoris , on  which  they 
are  placed  in  the  most  ordinary  unstraining  postures 
of  the  leg  ; but  when  the  leg  is  much  bended,  the  ro- 
tula  descends  far  down  on  the  condyles ; and  when  the 
leg  is  fully  extended,  the  rotula  rises  higher  in  its  up- 
per part,  than  the  pulley  of  the  thigh-bone.— The  plain 
smooth  surface  is  surrounded  by  a rough  prominent 
edge,  to  which  the  capsular  ligament  adheres. — Below, 
the  point  of  the  bone  is  scabrous,  where  the  strong 
tendinous  ligament  from  the  tubercle  of  the  tibia  is 
fixed.  The  upper  horizontal  part  of  this  bone  is  flatted 
and  unequal,  where  the  tendons  of  the  extensors  of 
the  leg  are  inserted. 

The  substance  of  the  rotula  is  cellular,  with  very  thin 
external  firm  plates ; but  then  these  cells  are  so  small, 
and  such  a quantity  of  bone  is  employed  in  their  for- 
mation, that  scarcely  any  bone  of  its  bulk  is  so  strong. 
Besides,  it  is  covered  all  over  with  a thick  ligament, 
(as  it  was  observed  that  this  sort  of  bones  generally 
is, ) to  connect  its  substance,  and  is  moveable  to  either 
side  ; therefore  is  sufficiently  strong  to  resist  the  or- 
dinary actions  of  the  large  muscles  that  are  inserted 
into  it,  or  any  common  external  force  applied  to  it  ; 
while  a fixed  process,  such  as  the  olecranon , would  not 
have  been  sufficient  to  bear  the  whole  weight  of  our 
bodies,  which  frequently  falls  on  it,  and  would  have 
hindered  the  rotatory  motion  of  the  leg.  Notwithstand- 
ing these  precautions  to  preserve  this  bone  from  such 
injuries,  yet  I have  seen  a transverse  fracture  in  it, 
when,  by  the  report  of  the  patient,  and  of  the  people 
about  him,  and  by  the  want  of  swelling,  discolouring, 
or  other  mark  of  bruise  or  contusion,  it  was  plain  the 
bone  was  broken  by  the  violent  straining  effort  of  the 
muscles  ( a ).  Though  my  patient  recovered  the  use 
of  the  joint  of  the  knee,  yet  I think  it  reasonable  to 
believe,  that  this  sort  of  fracture  is  commonly  attend- 
ed with  difficulty  of  motion,  after  the  broken  parts  of 
the  rotula  are  reunited ; because  the  callous  matter 
probably  extends  itself  into  the  cavity  of  the  joint, 
where  it  either  grows  to  some  of  the  parts,  or  makes 

(a)  See  Ruysch.  Observ.  Anat.  chirurg.  obs.  3. 
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such  an  inequality  on  the  surface  of  this  bone,  as 
does  not  allow  it  to  perform  the  necessary  motions  on 
the  condyles  of  the  femur  (a). 

At  the  ordinary  time  of  birth,  the  rotula  is  entirely  State  at 
cartilaginous,  and  scarcely  assumes  a bony  nature  so  Birth, 
soon  as  most  epiphyses  do. 

The  parts  which  constitute  the  joint  of  the  knee  be-  Motions  of 
ing  now  described,  let  us  examine  what  are  its  motions,  the  Knee 
and  how  performed.  The  two  principal  motions  are  Joint* 
flexion  and  extension.  In  the  former,  the  leg  may  be 
brought  to  a very  acute  angle  with  the  thigh,  by  the 
condyles  of  the  thigh-bones  being  round  and  made 
smooth  far  backwards.  In  performing  this,  the  rotula 
is  pulled  down  by  the  tibia. — When  the  leg  is  to  be 
extended,  the  rotula  is  drawn  upwards,  consequently 
the  tibia  forwards,  by  the  extensor  muscles ; which  by 
means  of  the  protuberant  joint,  and  of  this  thick  bone 
with  its  ligament,  have  in  effect  the  chord,  with  which 
they  act,  fixed  to  the  tibia  at  a considerable  angle, 
therefore  act  with  advantage  ; but  are  restrained  from 
pulling  the  leg  farther  than  to  a straight  line  with  the 
thigh,  by  the  posterior  part  of  the  cross  ligament,  that 
the  body  might  be  supported  by  a firm  perpendicular 
column.  For  at  this  time  the  thigh  and  leg  are  as 
little  moveable  in  a rotatory  way,  or  to  either  side,  as 
if  they  were  one  continued  bone.  But  when  the  joint 
is  a little  bended,  the  rotula  is  not  tightly  braced,  and 
the  posterior  ligament  is  relaxed  ; therefore  this  bone 
may  be  moved  a little  to  either  side,  or  with  a small 
rotation  in  the  superficial  cavities  of  the  tibia  ; which 
is  done  by  the  motion  of  the  external  cavity  back- 
wards and  forwards,  the  internal  serving  as  a sort  of 
axis  ( b ).  Seeing  then  one  part  of  the  cross  ligament 
is  situated  perpendicularly,  and  the  posterior  part  is 
stretched  obliquely  from  the  internal  condyle  of  the 
thigh  outwards,  that  posterior  part  of  the  cross  liga- 
ment prevents  the  leg’s  being  turned  at  all  inwards  ; 
but  it  could  not  hinder  it  from  turning  outwards  al- 

(а)  Pare,  liv.  J 5.  cap.  22. 

(б)  Winslow,  Exposition  anatomique  du  corps  humain,  trait* 
des  os  secs,  § 976. 


210 


OF  THE  SKELETON. 


Diseases. 


Foot. 


Tarsus. 


most  round,  were  not  tliat  motion  confined  by  the  la- 
teral ligaments  of  this  joint,  which  can  yield  little. 
This  rotation  of  the  leg  outwards  is  of  good  advantage 
to  us  in  crossing  our  legs,  and  turning  our  feet  out- 
wards, on  several  necessary  occasions  ; though  it  is 
altogether  fit  this  motion  should  not  be  very  large,  to 
prevent  frequent  luxations  here.  While  all  these  mo- 
tions are  performing,  the  part  of  the  tibia  that  moves 
immediately  on  the  condyles  is  only  so  much  as  is 
within  the  cartilaginous  rings,  which,  by  the  thickness 
on  their  outsides,  make  the  cavities  of  the  tibia  more 
horizontal,  by  raising  their  external  side  where  the 
surface  of  the  tibia  slants  downwards.  By  this  means 
the  motions  of  this  joint  are  more  equal  and  steady 
than  otherwise  they  would  have  been.  The  cartilages 
being  capable  of  changing  a little  their  situation,  are 
fit  for  doing  this  good  office  in  the  different  motions 
and  postures  of  the  member,  and  likewise  contribute 
to  make  the  motions  larger  and  quicker  (a). 

On  account  of  the  very  large  surface  of  the  bones 
forming  the  joint  of  the  knee,  and  the  many  strong 
ligaments  connecting  them,  luxations  seldom  happen 
here.  But  these  very  ligaments,  the  aponeurosis  pass- 
ing over  this  joint,  the  quantity  of  fat  and  mucilagi- 
nous glands  necessary  for  lubricating  it,  make  it  more 
subject  to  white-swellings,  dropsies,  and  similar  disor- 
ders, than  any  other  joint  of  the  body. 

The  Foot,  as  well  as  the  hand,  is  divided  into  three 
parts,tviz.  tarsus,  metatarsus  and  toes : In  the  descrip- 
tion of  which,  the  several  surfaces  shall  be  named, 
according  to  their  natural  situation,  viz.  the  broad  of 
the  foot,  shall  be  called  superior ; the  sole,  inferior  ; 
the  side  on  which  the  great  toe  is,  internal ; that  where 
the  little  toe  is,  external. 

The  tarsus * consists  of  seven  spongy  bones ; to  wit, 
the  astragalus,  os  calcis,  navicidare,  cuboides,  cunei- 
forme  externum,  cuneiforme  medium,  and  cuneiforme 
internum. 

The  astragalus  is  the  uppermost  of  these  bones.-— 
The  os  calcis  is  below  the  astragalus,  and  is  consider- 


(«)  See  Barcl.  Muscul.  Mot.  p.  433.  E. 
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ably  prominent  backwards  beyond  the  other  bones  to 
form  the  heel.  The  os  naviculare  is  in  the  middle  of 
the  internal  side  of  the  tarsus *.  The  os  cuboides  is 
the  most  external  of  the  row  of  four  bones  at  its  fore- 
partt.  The  os  cuneiforme  externum  is  placed  at  the 
inside!  of  the  cuboid.  The  cuneiforme  medium  is  be- 
tween the  external  and  internal  cuneiform  bones,  and 
the  internal  cuneiform  is  put  at  the  internal  side  of 
the  foot||. 

That  the  description  of  these  bones  may  not  be  im- 
moderately swelled  with  repetition,  I desire,  once  for 
all,  to  observe,  that  wherever  a ridge  is  mentioned, 
without  a particular  use  assigned,  a ligament  is  un- 
derstood to  be  fixed  to  it ; or  where  a spongy  rough 
cavity,  depression,  or fossais  remarked,  without  naming 
its  use,  a ligament  is  inserted,  and  mucilaginous  glands 
are  lodged  ; for  such  will  occur  in  the  detail  of  each 
of  these  bones. 

The  upper  part  of  the  astragalus § is  formed  into  a Aitragalut. 
large  smooth  head%  which  is  slightly  hollowed  in 
the  middle ; and  therefore  resembles  a superficial  pul- 
ley, by  which  it  is  fitted  to  the  lower  end  of  the  tibia. 

The  internal  side  of  this  head  is  flat  and  smooth,  to 
play  on  the  internal  malleolus.  The  external  side  has 
also  such  a surface,  but  larger,  for  its  articulation  with 
the  external  malleolus.  Round  the  base  of  this  head 
there  is  a rough  fossa  ; and,  immediately  before  the 
head,  as  also  below  its  internal  smooth  surface,  we  find 
a considerable  rough  cavity. 

The  lower  surface  of  the  astragalus  is  divided  by 
an  irregular  deep  rough  fossa;  which  at  its  internal  end 
is  narrow,  but  gradually  widens,  as  it  stretches  obliquely 
outwards  and  forwards.  The  smooth  surface**,  cover- 
ed with  cartilage,  behind  this  fossa,  is  large,  oblong, 
extended  in  the  same  oblique  situation  with  the  fossa, 
and  concave,  for  its  conjunction  with  the  os  calcis 

D is  tad  of  the  astragalus,  on  the  tibial  side  of  the  foot.  E. 

1*  Distad  of  the  os  calcis  on  the  fibular  side.  E. 

tTibiad.  E. 

||  Distad  of  the  naviculare  on  the  tibial  side.  E. 

%"Ao-gios,  talus,  balistce  os,  malleolus,  cbaib,  quatrio,  os  tessaras, 
clavicular  nuciforme. 

5[  T troup/str. 
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The  back-pavt  of  the  edge  of  this  cavity  is  produced 
into  two  sharp-pointed  rough  processes,  between  which 
is  a depression  made  by  the  tendon  of  the  jlexor  polli - 
cis  longus.  The  lower  surface  before  the  fossa  is  con- 
vex, and  composed  of  three  distinct  smooth  planes. 
The  long  one  behind,  and  the  exterior  or  shortest,  are 
articulated  with  the  heel-bone ; while  the  internal, 
which  is  the  most  convex  of  the  three,  rests  and  moves 
upon  a cartilaginous  ligament,  that  is  continued  from 
the  calcaneum  to  the  os  scaphoides. — Without  which 
ligament,  the  astragalus  could  not  be  sustained,  but 
would  be  pressed  out  of  its  place  by  the  great  weight 
it  supports,  and  the  other  bones  of  the  tarsus  would 
be  separated.  Nor  would  a bone  be  fit  here,  because 
it  must  have  been  thicker  than  could  conveniently  be 
allowed ; otherwise  it  would  break,  and  would  not 
prove  such  an  easy  bending  base,  to  lessen  the  shock 
which  is  given  to  the  body  in  leaping,  running,  &c. 

The  fore  part*  of  this  bone  is  formed  into  a convex 
oblong  smooth  head,  called  by  some  its  process,  which 
is  received  by  the  os  naviculare.  Round  the  root  of 
this  head,  especially  on  the  upper  surface,  a rough 
fossa  may  be  remarked. 

Connexion.  The  astragalus  is  articulated  above  to  the  tibia  and 
fibula,  which  together  form  one  cavity.  Though,  in 
this  articulation,  the  bones  have  prominences  and  ca- 
vities so  small,  as  might  allow  motions  in  all  direc- 
tions ; yet  the  flexion  and  extension  are  the  most  con- 
siderable, the  other  motions  being  confined  by  the 
malleoli,  and  by  the  strong  ligaments  which  go  out 
from  the  points  of  these  processes  to  the  astragalus  and 
os  calcis.  When  the  foot  is  bended,  as  far  as  commonly 
it  is  when  we  stand,  no  lateral  or  rotatory  motion  is 
allowed  in  this  joint ; for  then  the  head  of  the  astraga- 
lus is  sunk  deep  between  the  malleoli,  and  the  ligaments 
are  tense;  but  when  the  foot  is  extended,  the  astragalus 
can  move  a little  to  either  side,  and  with  a small 
rotation.  By  this  contrivance  the  foot  is  firm,  when 
the  weight  of  the  body  is  to  be  supported  on  it ; and 
when  a foot  is  raised,  we  are  at  liberty  to  direct  it 
more  exactly  to  the  place  we  intend  next  to  step  upon. 


* Distal  side.  E. 
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The  astragalus  is  joined  below,  to  the  os  calcis  ; and 
before,  to  the  os  naviculare,  in  the  manner  to  be  ex- 
plained, when  these  bones  are  described. 

A considerable  share  of  this  bone  is  ossified  in  a new  State  at 
born  infant.  Birth. 

Calcaneum*  is  the  largest  bone  of  the  seven.  Be-  Heel-boue. 
hind,  it  is  formed  into  a large  knob,  commonly  called 
the  heel ; the  surface  of  which  is  rough  behind,  where 
the  tendo  Achillis  is  inserted  into  it ; and  above,  it  is 
hollow  and  spongy.  Farther  forwards,  on  the  upper 
surface  of  the  calcaneum,  there  is  an  irregular  oblong 
smooth  convexity,  adapted  to  the  concavity  at  the 
back-part  of  the  astragalus  ; and  beyond  this  a nar- 
row  fossa  is  seen,  which  divides  it  from  two  small  con- 
cave smooth  surfaces,  that  are  joined  to  the  fore-part 
of  the  astragalus.  Behind  the  posterior  of  these  smooth 
surfaces,  which  is  the  largest,  a small  sinuosity  is  made 
by  the  tendon  of  th e flexor  digilorum  longus  ; at  the 
fore-part  of  which  a small  rough  protuberance  appears, 
that  gives  rise  to  the  musculus  extensor  digilorum  brevis. 

The  external  sidet  of  this  bone  is  flat,  with  a super- 
ficial fossa  running  horizontally,  in  which  the  tendon 
of  the  musculus  peroneus  longus  is  lodged.  The  inter- 
nal J side  of  the  heel-bone  is  hollowed,  for  lodging  the 
origin  of  the  massa  carnea  Jac.  Sylvii\\,  and  for  the 
safe  passage  of  tendons,  nerves,  and  arteries.  Under 
the  side  of  the  internal  smooth  concavity,  a particular 
groove  is  made  by  the  tendon  of  the  flexor  pollicis  lon- 
gus ; and  from  the  thin  protuberance  on  this  internal 
side,  the  cartilaginous  ligament  that  supports  the  astra- 
galus, goes  out  to  the  os  naviculare ; on  which  liga- 
ment, and  on  the  edge  of  this  bone  to  which  it  is  fixed, 
the  groove  is  formed  for  the  tendon  of  the  flexor  digi- 
torum  profundus. 

The  lower  surface  of  this  bone  is  pressed  flat  at  the 
back  part,  by  the  weight  of  our  bodies;  and  immediately 
before  this  plane,  there  are  two  tubercles,  from  the  in- 
ternal of  which  the  musculus  abductor  pollicis,  flexor 
digitorum  sublimis,  as  also  part  of  the  aponeurosis  plan  » 

* Os  calcis,  irrigva,  calcar  pedis. 

J Fibular.  E.  + Tibial.  E. 

II  Flexores  digitorum  accessorii.  E. 
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iaris,  and  of  the  abductor  minimi  digiti , have  their  ori- 
gin ; and  the  other  part  of  the  abductor  minimi  digiti 
and  aponeurosis  plantaris  rises  from  the  external.  Be- 
fore these  protuberances  this  bone  is  concave,  for  lodg- 
ing the  flexor  muscles ; and  at  its  fore-part  we  may 
observe  a rough  depression,  from  which,  and  a tuber- 
cle behind  it,  the  ligament  goes  out  that  prevents  this 
bone  from  being  separated  from  the  os  cuboides. 

The  fore-part  * of  the  os  calcis  is  formed  into  an  ob- 
long pulley-like  smooth  surface,  which  is  circular  at 
its  upper  external  end,  but  is  pointed  below.  This 
smooth  surface  is  fitted  to  the  os  cuboides. 

Though  the  surfaces,  by  which  the  astragalus  and 
os  calcis  are  articulated,  seem  fit  enough  for  motion  ; 
yet  the  very  strong  ligaments  by  which  these  bones  are 
connected,  prevent  it,  and  render  this  principal  part  of 
our  base,  which  rests  on  the  ground,  to  wit,  the  os  caU 
cis,  firm. 

A large  share  of  the  heel-bone  is  ossified  at  the  or- 
dinary time  of  birth,  and  the  large  knob  appears  after- 
wards in  form  of  an  epiphyse. 

Os  naviculare t,  is  somewhat  circular.  It  is  formed 
into  an  oblong  concavity  behind  for  receiving  the  an- 
terior head  of  the  astragalus.  On  the  upper  surface 
there  is  a rough  fossa.  Below,  the  os  naviculare  is 
very  unequal  and  rough ; but  hollow  for  the  safety  of 
the  muscles.  On  its  inside  a large  knob  rises  out,  from 
which  the  abductor  pollicis  takes  in  part  its  origin,  the 
tendon  of  the  tibialis  posticus  is  inserted  into  it,  and  to 
it  two  remarkable  ligaments  are  fixed  ; the  first  is  the 
strong  one,  formerly  mentioned,  which  supports  the 
astragalus  ; the  second  is  stretched  from  this  bone  ob- 
liquely cross  the  foot,  to  the  metatarsal  bones  of  the 
middle  toe,  and  of  the  toe  next  to  the  little  one.  On 
the  outside  of  the  os  naviculare  there  is  a semicircular 
smooth  surface,  where  it  is  joined  to  the  os  cuboides. 
The  fore-part  of  this  bone  is  all  covered  with  cartilage, 
and  is  divided  into  three  smooth  planes,  fitted  to  the 
three  ossa  cuneiformia. 

The  os  naviculare  and  astragalus  are  joined  as  a ball 
# Distal,  E.  f Siutfouiri (,  03  cymbw. 
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and  socket,  and  the  navicidare  moves  in  all  directions 
in  turning  the  toes  inwards,  or  in  raising  or  depressing 
either  side  of  the  foot,  though  the  motions  are  greatly 
restrained  by  the  ligaments  which  connect  this  to  the 
other  bones  of  the  tarsus.  A weakness  of  these  liga- 
ments causes  sometimes  an  unnatural  turn  of  the  fore- 
part of  the  foot  inwards. 

The  os  naviculare  is  wholly  cartilaginous  in  a new- 
born infant. 

Os  Cuboides*  is  a very  irregular  cube.  Behind, 
it  is  formed  into  an  oblong  unequal  concavity,  adapted 
to  the  fore- part  of  the  os  calcis.  On  its  internal  side, 
there  is  a small  semicircular  smooth  cavity  to  join  the 
os  naviculare.  Immediately  before  which,  an  oblong 
smooth  plane  is  made  by  the  os  cunciformc  externum. 

Below  this  the  bone  is  hollow  and  rough.  On  the  in- 
ternal side  of  the  lower  surface,  a round  protuberance 
and  fossa  are  found,  where  the  musculus  adductor  pol- 
licis  has  its  origin.  On  the  external  side  of  this  same 
surface,  there  is  a round  knob,  covered  with  cartilage ; 
immediately  before  which  a smooth  fossa  may  be  ob- 
served, in  which  the  tendon  of  the  peroneus  primus  t 
runs  obliquely  cross  the  foot ; and  on  the  knob,  the 
thin  flat  cartilage  proper  to  this  muscle  plays ; in  place 
of  which  sometimes  a bone  is  found.  More  externally 
than  the  knob,  a rough  hollow  is  made,  for  the  strong 
ligaments  stretched  betv/ixt  this  bone  and  the  os  calcis. 

Before,  the  surface  of  the  os  cuboides  is  flat,  smooth, 
and  slightly  divided  into  two  planes,  for  sustaining  the 
os  metatarsi  of  the  little  toe,  and  of  the  toe  next  to  it. 

The  form  of  the  back-part  of  the  os  cuboides,  and  the 
ligaments  connecting  the  joint  there  with  the  os  calcis, 
both  concur  in  allowing  little  motion  in  this  part. 

The  ossification  of  this  bone  is  scarcely  begun  at  the 
birth. 

Os  cuneiforme  externum  if  we  regard  its  situation  External 
or  medium  by  its  bulk,  is  much  of  the  shape  of  a wedge,  or  fibular 
being  broad  and  flat  above,  with  long  sides  running  cuneiform 
obliquely  downwards,  and  terminating  in  a sharp  edge.  ^onc’ 
The  upper  surface  of  this  bone  is  an  oblong  square. 

* TLoXvpoctpov,  cubiforme,  quadratum,  grandinosum,  varium, 
tessarae,  multiforme. 

t Peroneus  longue,  Alb.  E. 
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The  one  behind  is  nearly  a triangle,  but  not  complete 
at  the  inferior  angle,  and  is  joined  to  the  os  navicular e. 
The  external  side  is  an  oblong  square  divided  as  it 
were  by  a diagonal : the  upper  half  of  it  is  smooth,  for 
its  conjunction  with  the  os  cuboides.  The  other  is  a 
scabrous  hollow,  and  in  its  superior  anterior  angle  a 
small  smooth  impression  is  made  by  the  os  metatarsi  of 
the  toe  next  to  the  little  one.  The  internal  side  of  this 
bone  is  also  quadrangular,  with  the  fore-part  of  its  edge 
made  flat  and  smooth  by  the  os  metatarsi  of  the  toe 
next  to  the  great  one,  and  the  back-part  is  also  flat  and 
smooth  where  the  os  cuneiforme  medium  is  Contiguous 
to  it.  The  fore-part  of  this  bone  is  an  oblong  triangle, 
for  sustaining  the  os  metatarsi  of  the  middle  toe. 
Middle  cu-  Os  cuneiforme  medium,  or  minimum,  is  still  more  ex- 
neiform  actly  the  shape  of  a wedge  than  the  former.  Its  up- 

Bone.  per-part  is  square  ; — its  internal  side  has  a flat  smooth 

surface  above  and  behind,  for  its  conjunction  with  the 
following  bone : with  a small  rough  fossa  below ; and 
a considerable  share  of  it  is  rough  and  hollow.  The 
external  side  is  smooth  and  a little  hollowed,  where 
it  is  contiguous  to  the  last  described  bone.  Behind, 
this  bone  is  triangular,  where  it  is  articulated  with  the 
os  naviculare  ; and  it  is  also  triangular  at  its  fore-part, 
where  it  is  contiguous  to  the  os  metatarsi  of  the  toe 
next  to  the  great  one. 

Internal  or  Os  cuneiforme  maximum  or  internum , differs  from  the 
tibial  cu-  two  former  in  its  situation,  which  is  more  oblique.  Be- 
neif'orm  sides,  its  broad  thick  part  is  placed  below,  and  the 

Bone.  email  thin  point  is  above  and  outwards ; while  its  un- 

der broad  surface  is  concave,  for  allowing  a safe  pas- 
sage to  the  flexors  of  the  great  toe.  The  surface  of 
this  os  cuneiforme  behind,  where  it  is  joined  to  the  05 
naviculare,  is  hollow,  smooth,  and  of  a circular  figure 
below,  but  pointed  above.  The  external  side  consists 
of  two  smooth  and  fiat  surfaces,  whose  direction  is 
nearly  at  right  angles  with  each  other.  With  the  pos- 
terior, that  runs  obliquely  from  below  forwards  and 
upwards,  the  os  cuneiforme  minimum  is  joined ; and 
with  the  anterior,  whose  direction  is  longitudinal,  the 
os  metatarsi  of  the  toe  next  to  the  great  one  is  con- 
nected. The  fore-part  of  this  bone  is  semilunar,  but 
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flat  and  smooth,  for  sustaining  the  os  metatarsi  of  the 
great  toe.  The  internal  side  is  scabrous,  with  two  re- 
markable tubercles  below,  from  which  the  musculus 
abductor  pollicis  rises,  and  the  tibialis  anlicus  is  inserted 
into  its  upper  part. 

The  three  cuneiform  bones  are  all  so  secured  by  li- 
gaments, that  very  little  motion  is  allowed  in  any  of 
them,  and  they  are  cartilaginous  in  a foetus  of  nine 
months. 

These  seven  bones  of  the  tarsus,  when  joined,  are  Figure  and 
convex  above,  and  leave  a concavity  below,  for  lodg-  uses  of  the 
ing  safely  the  several  muscles,  tendons,  vessels,  and  Tarsus. 
nerves  that  lie  in  the  sole  of  the  foot.  In  the  recent 
subject,  their  upper  and  lower  surfaces  are  covered 
with  strong  ligaments  which  adhere  firmly  to  them, 
and  all  the  bones  are  so  tightly  connected  by  these  and 
the  other  ligaments,  which  are  fixed  to  the  rough 
ridges  and  fossae  mentioned  in  the  preceding  descrip- 
tion of  the  particular  bones,  that,  notwithstanding  the 
many  surfaces  covered  with  cartilage,  some  of  which 
are  of  the  form  of  the  very  moveable  articulations,  no 
more  motion  is  here  allowed,  than  only  to  prevent  too 
great  a shock  of  the  fabric  of  the  body  in  walking, 
leaping,  &c.  by  falling  on  too  solid  a base  ; which,  if 
it  were  one  continued  bone,  would  likewise  be  much 
more  liable  to  be  broken,  and,  in  order  to  make  cur 
foot  accommodate  itself  to  the  surfaces  we  tread  on,  by 
becoming  more  or  less  hollow,  or  by  raising  or  depress- 
ing either  side  of  it,  as  might  be  judged  by  what  was 
said  of  the  particular  bones. 

Sprains  here  occasion,  as  in  the  wrist,  great  pain 
and  obstinate  tumours,  which  too  often  cause  carious 
bones. 

Metatarsus*  is  composed  of  five  bones,  which  Metatar. 
in  their  general  characters,  agree  with  the  metacarpal  fus. 
bones ; but  may  be  distinguished  from  them  by  the 
following  marks  : 1*.  They  are  longer,  thicker,  and 
stronger.  2.  Their  anterior  + round  ends  are  not  so 
broad,  and  are  less  in  proportion  to  their  bases 

* plauta,  planum,  vestigium,  solium,  pectus,  pras- 

cordium,  pectusculum. 

*j-  Distal  E.  J Proximal.  E. 
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3.  Their  bodies  are  sharper  above,  and  flatter  on  the 
sides,  with  their  inferior  ridge  inclined  more  to  the 
outside.  4.  The  tubercles  at  the  lower  parts  of  the 
round  head  are  larger. 

The  first*  or  internal  metatarsal  bone  is  easily  dis- 
tinguished from  the  rest  by  its  thickness.  The  one 
next  to  it  is  the  longest,  and  with  its  sharp  edge  al- 
most perpendicular.  The  others  are  shorterand  more 
oblique,  as  their  situation  is  more  external.  Which 
general  remarks,  with  the  description  I am  now  to 
give  of  each,  may  teach  us  to  distinguish  them  from 
each  other. 

Metatarsal  Os  metatarsi  pollicis  is  by  far  the  thickest  and  strong- 
bone  of  the  est,  as  having  much  the  greatest  weight  to  sustain.  Its 
great  toe.  ijase  is  oblong,  irregularly  concave,  and  of  a semilunar 
figure,  to  be  adapted  to  the  os  cuneiforme  maximum. 
The  inferior  edge  of  this  base  is  a little  prominent  and 
rough,  where  the  tendon  of  the  peroneus  primus  mus- 
cle is  inserted.  On  its  outside  an  oblique  circular  de- 
pression is  made  by  the  second  metatarsal  bone.  Its 
round  head  has  generally  on  its  fore-part  a middle- 
ridge,  and  two  oblong  cavities,  for  the  ossa  sesamoidea; 
and  on  the  external  side  a depression  is  made  by  the 
following  bone. 

Second  toe.  Os  metatarsi  of  the  second  toe,  is  the  longest  of  the 
five,  with  a triangular  base  supported  by  the  os  cunei - 
forme  medium  and  the  external  side  produced  into  a 
process ; the  end  of  which  is  an  oblique  smooth  plane, 
joined  to  the  os  cuneiforme  externum.  Near  the  inter- 
nal edge  of  the  base,  this  bone  has  two  small  depres- 
sions, made  by  the  os  cuneiforme  maximum,  between 
which  is  a rough  cavity.  Farther  forwards  we  may 
observe  a smooth  protuberance,  which  is  joined  to  the 
foregoing  bone.  On  the  outside  of  the  base  are  two 
oblong  smooth  surfaces,  for  its  articulation  with  the 
following  bone ; the  superior  smooth  surface  being  ex- 
tended longitudinally,  and  the  inferior  perpendicular- 
ly ; between  which  there  is  a rough  fossa. 

Middle  toe.  Os  metatarsi  of  the  middle  toe,  is  the  second  in 
length.  Its  base,  supported  by  the  os  cuneiforme  ex« 

* Beginning  on  the  tibial  side.  E. 
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iernum,  is  triangular,  but  slanting  outwards,  where  it 
ends  in  a sharp-pointed  little  process ; and  the  angle 
below  is  not  completed. 

The  internal  side  of  this  base  is  adapted  to  the  pre- 
ceding bone ; and  the  external  side  has  also  two  smooth 
surfaces  covered  with  cartilage,  but  of  a different 
figure ; for  the  upper  one  is  concave,  and,  being  round 
behind,  turns  smaller  as  it  advances  forwards  ; and  the 
lower  surface  is  little,  smooth,  convex,  and  very  near 
the  edge  of  the  base. 

Os  metatarsi  of  the  fourth  toe,  is  nearly  as  long  as  the  Fourth  toe. 
former,  with  a triangular  slanting  base  joined  to  the  os 
cuboides,  and  made  round  at  its  external  angle,  having 
one  hollow  smooth  surface  on  the  outside,  where  it  is 
pressed  upon  by  the  following  bone,  and  two  on  the 
internal  side,  corresponding  to  the  former  bone ; be- 
hind which  is  a long  narrow  surface  impressed  by  the 
os  cuneiforme  externum. 

Os  metatarsi  of  the  little  toe,  is  the  shortest,  situated  Little  toe. 
with  its  two  flat  sides  above  and  below,  and  with  the 
ridges  laterally.  The  base  of  it,  part  of  which  rests 
on  the  os  cuboides,  is  very  large,  tuberous,  and  pro- 
duced into  a long-pointed  process  externally,  where 
part  of  the  abductor  minimi  digiti  is  fixed ; and  into  its 
upper  part  the  perojieus  secundus  * is  inserted.  Its  in- 
side has  a flat  conoidal  surface,  where  it  is  contiguous 
to  the  preceding  bone. 

When  we  stand,  the  fore-ends  of  these  metatarsal 
bones,  and  the  os  calcis,  are  our  only  supporters  j and 
therefore  it  is  necessary  they  should  be  strong,  and 
should  have  a confined  motion. 

The  bones  of  the  Toes  are  much  akin  to  those  of  the  Phalanges 
thumb  and  fingers  ; particularly  the  two  of  the  great of  tlie  toes< 
toe  are  precisely  formed  as  the  two  last  of  the  thumb ; 
only  their  position,  in  respect  of  the  other  toes,  is  not 
oblique ; and  they  are  proportionally  much  stronger, 
because  they  are  subjected  to  a greater  force ; for  they 
sustain  the  force  with  which  our  bodies  are  pushed 
forwards  by  the  foot  behind  at  every  step  we  make ; 
and  on  them  principally  the  weight  of  the  body  is  sup- 
ported, when  we  are  raised  on  our  tiptoes, 

* Peroneus  brevis.  Alb.  E 
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State  at 
Birth. 


Sesamoid 

Bones. 


The  three  bones  in  each  of  the  other  four  toes, 
compared  to  those  of  the  fingers,  differ  from  them  in 
these  particulars : They  are  less,  and  smaller  in  pro- 
portion to  their  lengths  ; their  bases  are  much  larger 
than  their  anterior  ends  ; their  bodies  are  more  nar- 
row above  than  below,  and  flatter  on  the  sides.  The 
first  phalanx  is  proportionally  much  longer  than  the 
bones  of  the  second  and  third,  which  are  very  short. 

Of  the  four,  the  toe  next  to  the  great  one,  has  the 
largest  bones  in  all  dimensions,  and  more  externally 
the  toes  are  less.  The  little  toe,  and  frequently  that 
next  to  it,  have  the  second  and  third  bones  intimately 
united  into  one ; which  may  be  owing  to  their  little 
motion,  and  the  great  pressure  they  are  subjected  to. 

The  toes  are  of  good  use  to  us  in  walking ; for, 
when  the  sole  is  raised,  they  bring  our  body,  with  its 
centre  of  gravity,  perpendicular  to  the  advanced  foot. 

The  bones  of  the  metatarsus  and  toes,  are  in  the 
same  condition  in  children  as  those  of  the  metacarpus 
and  fingers. 

The  only  bones  now  remaining  to  complete  the  de- 
scription of  the  skeleton,  are  the  small  ones,  which 
are  found  at  the  joints  of  the  fingers  and  toes,  and  in 
some  other  parts,  called 

Ossa  Sesamoidea,  which  are  of  very  different  fi- 
gures and  sizes,  though  they  are  generally  said  to  re- 
semble the  seed  of  the  sesamum.  They  seem  to  me 
nothing  else  than  the  ligaments  of  the  articulations  or 
the  firm  tendons  of  strong  muscles,  or  both,  become 
bony,  by  the  compression  which  they  suffer.  Thus 
the  sesamoid  bones  at  the  beginning  of  the  gastrccne - 
mil  muscles,  are  evidently  composed  of  the  tendinous 
fibres  only.  Those,  at  the  first  joint  of  the  great  toe, 
are  as  plainly  the  same  continued  substance  with  the 
ligaments  and  the  tendons  of  the  adductor ,( flexor  bre- 
vis, and  abductor.  That  which  is  sometimes  double 
at  the  second  joint  of  that  toe,  is  part  of  the  capsular 
ligament ; and  if  we  enumerate  the  other  sesamoid 
bones  that  are  at  any  time  found,  we  may  observe  all 
of  them  formed  in  this  manner.  Their  number,  fi- 
gure, situation,  and  magnitude,  are  so  uncertain,  that 
it  were  in  vain  to  insist  on  the  differences  of  each ; 
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and  therefore  I shall  only  in  general  remark — 1.  That 
wherever  the  tendons  and  ligaments  are  firmest,  the 
actions  of  the  muscles  strongest,  and  the  compression 
greatest,  there  such  bones  are  most  commonly  found. — 
2.  That,  cceleris  ■paribus , the  older  the  subject  is,  in 
which  they  are  sought,  their  number  is  greater,  and 
their  size  is  larger. — 3.  The  more  labour  any  person 
is  inured  to,  he  has,  cceleris  paribus,  the  most  numer- 
ous and  largest  ossa  sesamoidea. 

However,  as  the  two  at  the  first  joint  of  the  great 
toe  are  much  larger  than  any  other,  are  early  formed, 
and  are  seldom  wanting  in  an  adult,  we  may  judge, 
that  besides  the  more  forcible  cause  of  their  forma- 
tion, there  should  also  be  some  particular  advantage 
necessary  at  this  place,  rather  than  elsewhere,  which 
may  possibly  be,  to  allow  the  flexor  muscles  to  send 
their  tendons  along  this  joint,  secure  from  compression 
in  the  hollow  between  the  two  oblong  sesamoid  bones  ; 
while  by  removing  these  tendons  from  the  centre  of 
motion,  and  giving  them  the  advantage  of  an  angle  at 
their  insertion,  the  force  of  the  muscles  is  increased, 
and  therefore  the  great  superincumbent  weight  of  our 
body  in  progression  is  more  easily  raised. 
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OF  THE  MARKS  OF  A FEMALE  SKELETON. 

F o finish  the  description  of  the  bones,  is  generally  to 
conclude  the  osteology;  but  that  no  part  of  the  subject 
may  be  left  untouched,  I think  it  necessary  to  subjoin 
the  distinguishing  marks  of  the  male  and  female  skele- 
tons; and  have  chosen  to  illustrate  them  principally 
in  the  latter ; because  women  having  a more  delicate 
constitution,  and  affording  lodging  and  nourishment 
to  their  tendexfoetusses,  till  they  have  sufficient  strength 
and  firmness  to  bear  the  injuries  of  the  atmosphere, 
and  contact  of  other  more  solid  substances,  their  bones 
are  frequently  incomplete,  and  always  of  a make  in 
some  parts  of  the  body  different  frorft  those  of  the  ro- 
bust male  ; which  agree  with  the  description  already 
given,  unless  where  the  proper  specialities  of  the  fe- 
male were  particularly  remarked ; which  could  not  be 
done  in  all  places  where  they  occur,  without  perplex- 
ing the  order  of  this  treatise : Therefore  I chose  rather 
to  sum  them  up  here  by  way  of  appendix. 

The  causes  of  the  following  specialities  of  the  female 
bones,  may  be  reduced  to  these  three  : 1.  A weak,  lax 
constitution.  2.  A sedentary  inactive  life,  increasing 
that  constitution.  3.  Aproper  frame  for  being  mothers. 

The  bones  of  women  are  smaller  in  proportion  to 
their  length,  than  those  of  men ; because  the  force  of 
their  muscles  is  not  so  great,  nor  is  such  strong  exter- 
nal force  applied  to  them  to  prevent  their  stretching 
out  in  length. 

The  depressions,  ridges,  scabrous  surfaces,  and 
other  inequalities  made  by  the  muscles,  are  not  so 
conspicuous  in  them  ; because  their  muscles  are  nei- 
ther so  thick  nor  strong,  nor  so  much  employed,  as 
to  make  so  strong  prints  on  their  bones. 

Their  osfrontis  is  more  frequently  divided  by  a con- 
tinuation of  the  sagittal  suture,  which  depends  on  the 
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first  and  second  general  causes  assigned  above,  for  the 
specialities  in  their  bones;  as  will  appear  after  reflect- 
ing on  the  account  given  formerly  of  the  middle  in- 
ternal spine  of  this  bone. 

Their  clavicles  are  less  crooked);  because  their  arms 
have  been  less  forcibly  pulled  forwards,  which  in  our 
European  women,  especially  those  of  distinction,  is 
more  hindered  by  their  garb. 

Their  sternum  is  more  raised  by  long  cartilages  be- 
low, that  the  thorax  might  be  there  widened  in  some 
proportion  to  what  it  is  shortened  by  the  pressure  up- 
on the  diaphragm,  when  they  are  with  child. 

The  defect  of  bone,  or  the  hole  in  the  middle  of  the 
sternum , is  oftenest  found  in  them,  to  allow  the  passage 
of  the  mammary  vessels,  say  some ; but  in  my  opinion, 
this  is  owing  to  a lax  constitution,  by  which  the  ossi- 
fication is  not  so  soon  completed  as  in  men,  where  the 
action  of  the  solids  is  vigorous,  and  the  circulation  of 
the  fluids  is  brisk;  for  a much  smaller  hole  might  have 
served  this  purpose  ; and  the  branches  of  the  internal 
mammary  vessels  which  are  sent  to  the  external  parts 
of  the  thorax,  do  not  pass  here,  but  between  the  carti- 
lages of  the  ribs,  before  these  are  joined  to  the  sternum. 

Th  ecartilago  xiphoides,  isoftenerbifurcatedin  women 
than  in  men,  for  the  reason  assigned  in  the  preceding 
paragraph,  viz.  a less  forcible  power  of  ossification. 

The  superior  cartilages  of  the  ribs  sooner  ossify  to 
support  the  weight  of  the  mammce. 

The  middle  cartilages  are  more  flat  and  broad  by 
the  weight  of  the  breasts. 

The  inferior  cartilages  are  longer,  for  enlarging  the 
chest. 

Weak  women,  who  have  born  many  children  when 
young,  often  have  th e'verteln-ce  of  their  back  bended 
forwards,  and  their  sternum  depressed,  or  become 
round  shouldered  and  flat  breasted  (a)  by  the  pressure 
and  weight  of  the  impregnated  uterus,  and  by  the 
strong  action  of  the  abdominal  muscles. 

The  os  sacrum  is  broader  and  turned  much  more 
backwards,  for  enlarging  the  pelvis . 

(a)  Cheselden,  Anatomy,  book  I.  chap.  3. 
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The  05  coccygis  is  more  moveable,  and  much  less 
bended  forwards,  to  facilitate  the  birth. 

The  ossa  ilium  are  more  hollow,  and  more  reflected 
outwards,  and  consequently  further  removed  from  each 
other,  in  order  to  widen  the  lower  part  of  their  abdomen, 
and  for  the  better  support  of  the  impregnated  uterus, 

The  ridge  on  the  upper  part  of  the  os  pubis  is  larger 
in  such  women  as  have  bom  children,  being  extended 
by  the  strong  action  of  the  musculi  recti  abdominis. 

The  cartilage  between  the  two  ossa  pubis,  especially 
in  women  who  have  born  children,  is  thicker  than  in 
men,  by  Avhich  the  pelvis  is  more  capacious  in  females. 

The  conjoined  surfaces  of  the  ossa  pubis,  and  of  the 
ossa  innominata  and  sacrum  are  less,  the  angle  under 
the  symphysis  of  the  ossa  pubis,  is  much  larger,  and 
the  arches  formed  below  and  behind  by  the  ossa  ilium 
and  ischium  are  wider,  which,  with  the  straighter  os 
sacrum,  and  more  distant  tuber  a ischii,  leave  a larger 
passage  for  the  exclusion  of  the  child  in  birth. 

The  great  tuberosity  of  the  ossa  ischium,  is  flatter 
in  women  than  in  men,  because  it  is  more  pressed  up- 
on in  the  sedentary  life  which  females  enjoy. 

In  consequence  of  the  pelvis  of  women  being  wider, 
the  articulations  of  their  thigh-bones  must  be  farther 
removed  from  each  other ; and  therefore  a larger  space 
is  left  for  the  procreation  and  birth  of  children  (a)  ; 
which  distance  of  the  thighs,  may  be  one  reason  why 
women  in  running  generally  shuffle  more  from  one 
side  to  the  other  than  men,  to  preserve  the  centre  of 
gravity  of  their  bodies  from  falling  too  far  to  one  side 
of  the  joint  of  the  thigh  that  supports  them  when  the 
other  is  raised,  which  would  endanger  their  tumbling 
to  the  ground  (b). 

(a)  Albin.  De  ossib.  § 339. 

(b)  On  the  subject  of  this  Appendix,  see  Soemmering,  Tab. 
Scelet,  Foeminin.  and  Moreau,  Hist.  Nat.  de  la  Femme.  E. 
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OF  THE  NERVES  IN  GENERAL. 

1.  .F he  numerous  turns  which  the  carotid  and  verle - Motion  oi 
bral  arteries  make  before  they  pass  through  the  dura  the  blood 
mater,  these  arteries  having  neither  swelling  muscles  withm  the 
nor  pressure  of  the  atmosphere  to  assist  the  course  of  heac,‘ 
the  blood  in  them,  after  they  enter  the  skull,  and  their 
division  into  innumerable  communicating  branches  in 
the  pia  mater,  and  its  processes,  shew,  that  the  liquors 
must  move  more  slowly  and  equally  in  them  than  in 
most  other  parts  of  the  body. 

2.  By  the  assistance  of  injections  and  microscopes.  Cortical 
the  very  minute  branches  of  these  vessels  (§1.)  are  part  of  the 
discovered  to  go  from  the  pia  mater  into  the  cortex,  encephalon 
cineritious,  or  ashy-coloured  part  of  the  cerebrum,  m°st  vas* 
cerebellum,  and  spinal  marrow  ; whereas  we  can  see ul  ar" 
only  longitudinal  vessels,  without  numerous  ramifica- 
tions or  reticular  plexuses,  in  the  white  medullary 
substance  of  these  parts. 

3.  The  continuity  of  the  cortex  with  the  medulla  of 
the  encephalon  and  spinal  marrow  is  observable  with 
the  naked  eye,  and  is  more  distinctly  seen  with  the 
assistance  of  a microscope. 

4.  In  dissecting  the  brain  and  cerebellum,  we  see  the 
small  beginnings  of  the  medulla  proceeding  from  the 
cortex,  and  can  trace  its  gradual  increase  by  the  addi- 
tion of  more  such  white  substance  coming  from  the 
cortex. 
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5.  Both  these  substances  (§  4.)  are  very  succulent; 
for  being  exposed  to  the  air  to  dry,  they  lose  more  of 
their  weight  than  most  other  parts  of  the  body. 

6.  In  several  places,  we  can  observe  the  medulla  to 
be  composed  of  fibres  laid  at  each  others  sides. 

7.  The  medullary  substance  is  employed  in  form- 
ing the  white  fibrous  cords,  which  have  now  the  name 
of  nerves  appropriated  to  them.  Within  the  skull  we 
see  the  nerves  to  be  the  medullary  substance  con- 
tinued ; and  the  spinal  marrow  is  all  employed  in 
forming  nerves. 

8.  The  common  opinion  concerning  the  rise  of  the 
nerves,  founded  on  a superficial  inspection  of  those 
parts,  is,  that  the  nerves  are  propagated  from  that  side 
of  the  encephalon,  at  which  they  go  out  of  the  skull. 
But  it  having  been  remarked,  after  a more  strict  in- 
quiry, and  preparing  the  parts  by  maceration  in 
water,  that  the  medullary  fibres  decussate  or  cross 
each  other  in  some  parts  of  the  medulla  ; as  for  ex- 
ample, at  the  corpus  annulare *,  and  beginning  of  the 
spinal  marrow  : x\nd  practical  observators  having  re- 
lated several  examples  of  people  whose  brain  was  hurt 
on  one  side,  while  the  morbid  symptom,  palsy,  ap- 
peared on  the  other  side  of  the  body,  of  which  I have 
seen  some  instances ; and  experiments  made  on  brutes 
having  confirmed  these  observations,  it  has  been 
thought,  that  the  nerves  had  their  rise  from  that  side 
of  the  encephalon,  which  is  opposite  to  their  egress 
from  the  skull.  It  may  however  still  be  said,  that 
this  last  opinion  is  not  fully  demonstrated,  because  a 
decussation  in  some  parts  is  not  a proof  that  it  obtains 
universally  and  if  there  be  examples  of  palsy  of  the 
side  opposite  to  where  the  lesion  of  the  brain  was, 
there  are  also  others,  where  the  injury  done  to  the 
brain  and  the  palsy  were  both  on  the  same  side. 

9.  The  nerves  are  composed  of  a great  many  threads 
lying  parallel  to  each  other,  or  nearly  so,  at  their  exit 
from  the  medulla  (a). 


* Tuber  annulare.  E. 

(a)  Monro  2dus  has  shewn,  that.  these  fibres  are  disposed  in  spi- 
ral lines.  See  Nervous  System,  p.  38.  E. 
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This  fibrous  texture  is  evident  at  the  origin  of  most 
of  the  nerves  within  the  skull ; and  in  the  cauda  equina 
of  the  spinal  marrow,  we  can  divide  them  into  such 
small  threads,  that  a very  good  eye  can  scarcely  per- 
ceive them ; but  these  threads,  when  looked  at  with  a 
microscope,  appeal*  each  to  be  composed  of  a great 
number  of  smaller  threads. 

10.  How  small  one  of  these  fibrils  of  the  nerves  is,  Their  ex* 
we  know  not ; but  when  we  consider  that  every,  even  te* 
the  most  minute,  part  of  the  body  is  sensible,  and  that  nuity* 
this  must  depend  on  the  nerves  (which  all  conjoined, 
would  not  make  a cord  of  an  inch  diameter)  being  di- 
vided into  branches  or  filaments  to  be  dispersed 
through  all  these  minute  parts,  we  must  be  convinced 

that  the  nervous  fibrils  are  very  small.  From  the  ex- 
amination of  the  minimum  visible,  it  is  demonstrated, 
that  each  fibre  in  the  retina  of  the  eye,  or  expanded 
optic  nerve,  cannot  exceed  the  size  of  the  32,400  part 
of  a hair. 

11.  The  medullary  substance,  of  which  the  nervous  Coats, 
fibrils  are  composed,  is  very  tender,  and  would  not  be 
able  to  resist  such  forces  as  the  nerves  are  exposed  to 
within  the  bones,  nor  even  the  common  force  of  the 
circulating  fluids,  were  not  the  pia  mater  and  tunica 
arachnoides  continued  upon  them ; the  former  giving 
them  firmness  and  strength,  and  the  latter  furnishing 

a cellular  coat  to  connect  the  threads  of  the  nerves,  to 
let  them  lie  soft  and  moist,  and  to  support  the  vessels 
which  go  with  them  (a). 

It  is  this  cellular  substance  that  is  distended  when 
air  is  forced  through  a blow  pipe  thrust  into  a nerve, 
and  that  makes  a nerve  appear  all  spongy,  after  being 
distended  with  air  till  it  dries ; the  proper  nervous 
, fibrils  shrivelling  so  in  drying,  that  they  can  scarcely 
be  observed. 

12.  These  coats  ($  11.)  would  not  make  the  nerves 
strong  enough  to  bear  the  stretching  and  pressure  they 
are  exposed  to  in  their  course  to  the  different  parts  of 
the  body ; and  therefore,  where  the  nerves  go  out  at 

(a)  Reil  has  given  the  name  of  neurilema  to  the  very  delicate 
cellular  coat  which  invests  the  nervous  fibrils.  E. 
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the  holes  in  the  cranium  and  spine,  the  dura  mater  is 
generally  wrapt  closely  round  them,  to  collect  their 
disgregated  fibres  into  tight  firm  cords  ; and  that  the 
tension  which  they  may  happen  to  be  exposed  to,  may 
not  injure  them  before  they  have  got  this  additional 
coat,  it  is  firmly  fixed  to  the  sides  of  the  holes  in  the 
bones  through  which  they  pass  (a). 

13.  The  nervous  cords  thus  composed  of  nervous 
fibrils,  cellular  coat,  pia  and  dura  mater,  have  such 
numerous  blood-vessels,  that  after  their  arteries  only 
are  injected,  the  whole  cord  is  tinged  of  the  colour  of 
the  injected  liquor  ; and  if  the  injection  is  pushed  vio- 
lently, the  cellular  substance  of  the  nerves  is  at  last 
distended  with  it. 

14.  A nervous  cord,  such  as  has  been  just  now  de- 
scribed (§  13.),  has  very  little  elasticity,  compared 
with  several  other  parts  of  the  body.  When  cut  out  of 
the  body,  it  does  not  become  observably  shorter,  while 
the  blood-vessels  contract  three-eighths  of  their  length. 

15.  Nerves  are  generally  lodged  in  a cellular  or 
fatty  substance,  and  have  their  course  in  the  inter- 
stices of  muscles,  and  other  active  organs,  where  they 
are  guarded  from  pressure  ; but  in  several  parts  they 
are  so  placed,  as  if  it  were  intended  that  they  should 
there  suffer  the  vibrating  force  of  arteries,  or  the  pres- 
sure of  the  contracting  fibres  of  muscles. 

16.  The  larger  cords  of  the  nerves  divide  into 
branches  as  they  go  off  to  the  different  parts  ; the 
branches  being  smaller  than  the  trunk  from  which 
they  come,  and  making  generally  an  acute  angle  where 
they  separate. 

17.  In  several  places,  different  nerves  unite  into 
one  cord,  which  is  commonly  larger  than  any  of  the 
nerves  which  form  it. 

18.  Several  nerves,  particularly  those  which  are  dis- 
tributed to  the  bowels,  after  such  union,  (§  17.),  sud- 
denly form  a hard  knot  considerably  larger  than  ail 

(a)  Z inn  considers  the  outer  coats  of  the  nerves  as  merely  con- 
densed cellular  substance,  and  not  productions  of  the  dura  mater. 
Monro’s  Nerv.  Syst.  p.  48.  and  Ludwig.  Scriptor.  Neurolog.  Tom. 
iv.  p.  106.  £. 
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the  nerves  of  which  it  is  made.  These  knots  were 
called  corpora  olivaria,  and  are  now  generally  named 
ganglions. 

\ 9.  The  ganglions  have  thicker  coats,  more  nume- 
rous and  larger  blood-vessels  than  the  nerves;  so  that 
they  appear  more  red  and  muscular.  On  dissecting 
the  ganglions,  fibres  are  seen  running  longitudinally 
in  their  axes,  and  other  fibres  are  derived  from  their 
sides  in  an  oblique  direction  to  the  longitudinal  ones. 

20.  Commonly  numerous  small  nerves,  which  con- 
junctly  are  not  equal  to  the  size  of  the  ganglion,  are 
sent  out  from  it,  but  with  a structure  no  way  different 
from  that  of  other  nerves,  (a) 

21.  The  nerves  sent  to  the  organs  of  the  senses,  Pulpy  con- 
lose  there  their  firm  coats,  and  terminate  in  a pulpy  sistence  of 
substance.  The  optic  nerves  are  expanded  into  the  soft  extreme  fi- 
tender  webs,  the  retinae.  The  auditory  nerve  hasbrils< 
scarcely  the  consistence  of  mucus  in  the  vestibulum, 
cochlea , and  semicircular  canals  of  each  ear.  The  pa- 
pillae of  the  nose,  tongue,  and  skin,  are  very  soft. 

22.  The  nerves  of  muscles  can  likewise  be  traced 
till  they  seem  to  lose  their  coats  by  becoming  very 
soft ; from  which  and  what  we  observed  of  the  sensa- 
tory  nerves  (§  21 .),  there  is  reason  to  conclude,  that  the 
muscular  nerves  are  also  pulpy  at  their  terminations, 
which  we  cannot  indeed  prosecute  by  dissection. 

23.  It  would  seem  necessary  that  the  extremities  of 
the  nerves  should  continue  in  this  soft  flexible  state, 

(§  21,  22.),  in  order  to  perform  their  functions  right: 

For,  in  proportion  as  parts  become  rigid  and  firm  by 
age,  or  any  other  cause,  they  lose  part  of  their  sensibi- 
lity, and  the  motions  are  performed  with  more  diffi- 
culty. 

24-.  Though  the  fibres  in  a nervous  cord  are  firmly  Nervous  fi- 
connected,  and  frequently  different  nerves  join  into  brils  not 
one  trunk,  or  into  the  sam e ganglion  ; yet  the  sensation  confounded, 
of  each  part  of  the  body  is  so  very  distinct,  and  we 
have  so  much  the  power  of  moving  the  muscles  sepa- 

(a)  On  the  structure  of  the  ganglions,  See  Monro,  Nerv.  Syst. 
p.  50.  Bichat-  Anat.  Gener.  Bart  I.  and  Haase  De  Gangl.  Ner- 
vor.  in  Ludwig.  Script.  Neurol,  vol.  i.  p.  61.  E. 
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rately,  that,  if  the  nerves  be  principal  agents  in  these 
two  functions,  which  I shall  endeavour  to  prove  they 
are,  we  have  reason  to  believe  that  there  is  no  union, 
confusion,  or  immediate  communication  of  the  proper 
nervous  fibrils,  but  that  each  fibre  remains  distinct 
from  its  origin  to  its  termination. 

Morbid  25.  Changes  produced  any  way  upon  the  coats  of 
changes.  the  nerves,  cannot  however  but  affect  the  nervous  fi- 
brils. The  cellular  substance  may  be  too  full  of  liquor, 
or  may  not  supply  enough  ; the  liquor  may  not  be  of 
a due  consistence,  or  it  may  be  preternaturally  ob- 
structed and  collected.  The  pia  or  dura  mater  may 
be  too  tense,  or  too  lax;  their  vessels  may  be  obstruct- 
ed ; their  proper  nerves  may  be  violently  irritated,  or 
lose  their  power  of  acting ; and  a great  many  other 
such  changes  may  happen,  which  will  not  only  occa- 
sion disorders  in  particular  nerves,  but  may  be  a cause 
of  the  sympathy  so  frequently  observed  among  the 
nerves ; which  is  so  necessary  to  be  attentively  re- 
garded in  a great  many  diseases,  in  order  to  discover 
their  true  state  and  nature,  that,  without  this  know- 
ledge, very  dangerous  mistakes  in  the  practice  of  phy- 
sic and  surgery  may  be  committed. 

Nerves  the  26.  Many  experiments  and  observations  concur  in 
instruments  proving,  that  when  nerves  are  compressed,  cut,  or  any 
of  sensation,  other  way  destroyed,  the  parts  served  by  such  nerves, 
and  perhaps  farther  from  the  head  or  spine  than  where  the  injuring 
of  motion,  ^use  has  been  applied,  have  their  sensations,  motions, 
and  nourishment  weakened  or  lost,  while  no  such  ef- 
fects are  seen  in  the  parts  nearer  to  the  origin  of  those 
nerves ; and  in  such  experiments  where  the  cause  im- 
peding the  nerves  to  exert  themselves  could  be  re- 
moved, and  the  structure  of  the  nerves  not  injured  ; 
as  for  example,  when  a ligature  made  upon  a nerve 
and  stopping  its  influence  has  been  taken  away,  the 
motion  and  Sensation  of  the  parts  were  soon  restored. 
From  which  it  would  appear,  that  the  nerves  are  prin- 
cipal instruments  in  our  sensations,  motions,  and  nou- 
rishment (a) ; and  that  this  influence  of  the  nerves 

(a)  It  seems  now  fully  proved  that  the  nerves  are  not  immedi- 
ately concerned  in  nutrition.  See  Monro’s  Nerv.  Syst.  p.  78.  E. 
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is  not  inherent  in  them,  unless  the  communication  be- 
tween these  cords  and  their  origin  be  preserved. 

This  conclusion  is  just,  notwithstanding  that  some-  Objections 
times,  upon  cutting  a nerve,  the  effects  above  men-  answered, 
tioned  have  been  felt  for  a short  time ; but  afterwards 
the  person  was  sensible  of  no  numbness  or  immobili- 
ty ; for  wherever  this  is  said  to  have  happened,  the 
cut  nerve  was  only  one  of  several  which  were  sent  to 
the  member;  the  want  of  whose  influence  was  felt  no 
longer  than  till  the  habit  was  acquired  of  performing 
the  functions  easily  by  the  other  nerves. 

Nor  is  it  of  greater  weight  as  an  objection,  that 
sometimes  when  a ligature  is  drawn  very  hard  upon 
a nerve,  and  then  is  taken  away,  the  nerve  never  again 
recovers  its  influence  upon  the  parts  it  supplies  beyond 
the  ligature,  but  is  of  as  little  effect  as  if  it  had  been 
cut  through  ; which  is  to  say,  that  its  texture  has  been 
altered  beyond  recovery.  The  same  thing  is  to  be 
seen  by  tying  a thread  tight  round  a tender  twig  of 
any  vegetable  ; it  decays. 

27.  Experiments  and  observations  shew  too,  that  Morbid 
when  parts  of  the  encephalon  or  spinal  marrow  have  symptoms 
been  irritated,  compressed,  or  destroyed,  the  parts  of  fr°m  injury 
the  body,  whose  nerves  had  their  origin  from  such  af-  °*  ^ervcs* 
fected  parts  of  the  encephalon  or  spinal  marrow,  be- 
come convulsed,  paralytic,  insensible,  or  wasted ; and 

in  such  cases  where  the  injuring  cause  could  be  re- 
moved from  the  origin  of  the  nerves,  the  morbid  symp- 
toms observed  in  the  parts  to  which  these  nerves  were 
distributed,  went  off  upon  the  removal  of  that  cause. 

From  which  it  is  thought  reasonable  to  conclude,  that 
the  nerves  must  not  only  have  a communication  with 
their  origin,  but  that  the  influence  they  have  upon  the 
parts  they  are  distributed  to  depends  on  the  influence 
which  they  derive  from  the  medulla  encephali  and  spim 
nalis. 

28.  Though  the  spinal  marrow  has  its  own  vessels 
and  cineritious  substance,  which  assists  to  form  its  me - 
dulla ; yet  a very  large  share  of  the  medullary  sub- 
stance within  the  spine  is  derived  from  the  encepha- 
lon (a),  whose  medidla  oblotigata  descends  from  the 

(a)  The  doctrine  that  the  spinal  chord  is  a continuation  of  the 
tncephalon,  as  well  as  that  which  derives  the  nerves  from  the  one 
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head,  and  the  influence  of  the  spinal  marrow  on  its 
nerves  depends  in  a great  measure  on  this  medulla  ob- 
longata  of  the  head.  Hence  an  injury  done  to  any 
part  of  the  spinal  marrow,  immediately  affects  all  the 
parts  whose  nerves  have  their  origin  below  where  the 
injuring  cause  is  applied.  A luxation  of  a vertebra  in 
the  loins  soon  makes  the  lower  extremities  paralytic  ; 
a transverse  section  of  the  medulla  at  the  first  vertebra 
of  the  neck,  soon  puts  an  end  to  life. 

29.  If  such  causes  produce  constantly  such  effects 
(§  26,  27,  28.)  in  us  and  other  creatures  living  in 
nearly  the  same  circumstances  as  we  do,  the  conclu- 
sions already  made  must  be  good,  notwithstanding 
examples  of  children  and  other  creatures  being  born 
without  brains  or  spinal  marrow  ; or  notwithstanding 
that  the  brains  of  adult  creatures  can  be  much  chang- 
ed in  their  texture  by  diseases  ; and  that  tortoises,  and 
some  other  animals,  continue  to  move  a considerable 
time  after  their  heads  are  cut  off.  We  may  be  igno- 
rant of  the  particular  circumstances  requisite  or  neces- 
sary to  the  being  or  well-being  of  this  or  that  parti- 
cular creature,  and  we  may  be  unable  to  account  for 
a great  many  phenomena  ; but  we  must  believe  our 
eyes  in  the  examination  of  facts  ; and  if  we  see  con- 
stantly such  consequences  from  such  actions,  we  can- 
not but  conclude  the  one  to  be  the  cause  and  the  other 
the  effect.  It  would  be  as  unjust  to  deny  the  conclusions 
made  in  the  three  preceding  articles,  because  of  the 
seemingly  preternatural  phenomena  mentioned  at  the 
beginning  of  this,  as  it  would  be  to  deny  the  necessity 
of  the  circulation  of  the  blood  in  us  and  most  quadru- 
peds, because  a frog  can  jump  about,  or  a tortoise  can 
walk  long  after  all  the  bowels  of  its  thorax  and  abdo- 
men are  taken  out,  or  because  the  different  parts  of  a 
worm  crawl  after  it  has  been  cut  into  a great  many 
pieces  (a).  It  is  therefore  almost  universally  allowed 

or  the  other  of  these  masses,  is  denied  by  some  modern  writers,  es- 
pecially Bichat  and  Spurzheim,  who  consider  them  as  distinct  sys- 
tems, though  communicating  with  each  other.  E. 

(a)  Perhaps  these  phenomena  are  rather  to  be  attributed  to  the 
more  general  irritability  or  greater  diffusion  of  the  vital  principle 
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that  the  nerves  are  principal  instruments  in  our  sen- 
sations, motion,  and  nourishment ; and  that  the  in- 
fluence which  they  have  is  communicated  from  their 
origin,  the  encephalon  and  medulla  spinalis.  But  au- 
thors are  far  from  agreeing  about  the  manner  in  which 
this  influence  is  communicated,  or  in  what  way  nerves 
act  to  produce  these  effects. 

30.  Some  allege,  that  the  nervous  fibres  are  all  so - Cause  of 
lid  cords  acting  by  elasticity  or  vibration  ; others  main-  nervous 
tain,  that  those  fibres  are  small  pipes  conveying  liquors,  Lner">- 
by  means  of  which  their  cfi'ects  are  produced. 

31.  The  gentlemen,  who  think  the  nervous  fibres  Vibration 
solid,  raise  several  objections  to  the  other  doctrine ; considered, 
which  I shall  consider  afterwards  ; and  endeavour  to 

shew  the  fitness  of  their  own  doctrine  to  account  for 
the  effects  commonly  observed  to  be  produced  by  the 
nerves. 

The  objects  of  the  senses  plainly  (say  they)  make 
impulses  on  the  nerves  of  the  proper  organs,  which 
must  shake  the  nervous  fibrils ; and  this  vibration  must 
be  propagated  along  the  whole  cord  to  its  other  extre- 
mity or  origin,  as  happens  in  other  tense  strings ; and 
these  vibrations  being  differently  modified,  according 
to  the  difference  of  the  object,  and  its  different  appli- 
cation, produce  the  different  ideas  we  have  of  objects. 

32.  To  this  account  of  sensation,  it  is  objected,  first,  Objection*. 
That  nerves  are  unfit  for  vibrations,  because  their  ex- 
tremities, where  objects  are  applied  to  them,  are  quite 

soft  and  pappy  (§  21.),  and  therefore  not  susceptible 
of  the  vibrations  supposed ; and  if  there  could  be  any 
little  tremor  made  here  by  the  impulse  of  objects,  it 
could  not  be  continued  along  the  nervous  cord,  be- 
cause the  cellular  substance  by  which  each  particular 
fibre  is  connected  to  the  neighbouring  ones  (§  11.) 
and  the  fatty  substance  in  which  the  nervous  cord  is 
immersed  (§  15.)  would  soon  stifle  any  such  vibra- 
tory motion. 

A second  objection  to  this  doctrine  is.  That  suppos- 
ing the  nerves  capable  of  vibrations  by  the  impres- 

in  such  animals.  They  seem  not  to  depend  on  nervous  energy. 

See  the  treatise  on  Physiology  drawn  up  by  me  for  the  4th  edi- 
tion of  the  Encyclopaedia  Britannica,  No.  55.  E. 
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sions  of  objects,  these  vibrations  would  not  answer 
the  design.  For  if  what  we  know  of  other  vibrating 
strings,  to  wit,  that  their  tone  remains  the  same,  un- 
less their  texture,  length,  or  tension  be  altered,  and 
that  different  substances  striking  them  do  no  more 
than  make  the  sound  higher  or  lower ; if  these  pro- 
perties are  to  be  applied  to  nerves,  then  it  will  follow, 
that  the  same  nerve  would  constantly  convey  the 
same  idea,  with  no  other  variety  than  of  its  being 
weaker  and  stronger,  whatever  different  objects  were 
applied  to  it ; unless  we  supposed  the  nerve  changed 
in  its  textui’e,  length,  or  tension,  each  time  a differ- 
ent object  is  applied  ; which,  it  is  presumed,  nobody 
will  undertake  to  prove  does  happen. 

Nay,  3dly,  If  ever  such  a variety  of  vibrations 
could  be  made,  our  sensations  would  notwithstanding 
be  confused  and  indistinct,  because  the  tremulous  ner- 
vous fibre  being  firmly  connected  and  contiguous  to 
several  other  fibres  of  the  same  cord,  would  necessa- 
rily shake  them  too,  by  which  we  should  have  the 
notion  of  the  object  as  applied  at  all  the  different  parts 
where  the  extremities  of  these  fibres  terminate. 

33.  In  whatever  way  the  favourers  of  the  doctrine 
of  solid  nerves  please  to  apply  the  elasticity  of  nerves 
to  the  contraction  of  muscles,  their  adversaries  insist 
that  nerves  are  too  weak  to  resist  such  weights  as  the 
muscles  sustain ; they  would  surely  break,  especially 
as  they  are  in  a great  measure,  if  not  wholly,  depriv- 
ed of  their  strong  coats  before  they  come  to  the  part  of 
the  muscle  on  which  they  are  immediately  to  act 
(§  22). — The  nerves  being  found  to  have  little  or  no 
elasticity  to  shorten  themselves  (§  14*.)  shews  them 
altogether  unfit  for  such  an  office  as  this  of  contract- 
ing muscles  in  the  way  proposed  of  their  acting  by 
elasticity ; and  when  a nerve  is  viewed  with  a micro- 
scope while  the  muscles  it  serves  are  in  action,  no 
contraction  or  motion  is  observed  in  it. — Nay,  if  they 
were  elastic,  they  would  equally  exert  their  power  of 
contracting  muscles  nearer  to  their  origin  as  well  as 
farther  from  it,  when  they  were  put  into  contraction 
or  vibration,  by  irritation  of  any  part  of  them.  The 
former  however  does  not  happen. 
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34-.  As  a further  objection  against  either  motion  or 
sensation  being  owing  to  the  elasticity  of  the  nerves, 
it  is  said,  that  if  this  doctrine  were  true,  the  sensations 
would  be  more  acute,  and  the  contractions  of  muscles 
would  be  greater  and  stronger,  when  the  parts  become 
firmer  and  more  rigid  by  age ; for  then  their  elastici- 
ty is  increased  : Whereas,  on  the  contrary,  it  appears 
($  23.)  that  then  the  sensations  are  blunted,  and  mus- 
cular contraction  becomes  less  and  weaker. 

35.  If  the  nerves  were  granted  to  be  elastic,  and  to 
communicate  a springy  force  to  all  the  parts  to  which 
they  are  distributed,  they  might  appear  necessary  in 
this  view  to  assist  the  application  of  the  nutritious 
particles  of  the  fluids  to  the  sides  of  the  vessels  which 
these  particles  were  to  repair ; and  so  far  might  well 
enough  account  for  the  share  which  nerves  are  thought 
to  have  in  nutrition : But  if  we  cannot  make  use  of 
elasticity  in  the  other  two  functions,  sensation  and 
motion,  we  must  also  endeavour  to  find  out  some  other 
way  for  the  nerves  to  act  in  nutrition  ; which  will  be 
done  afterwards  (a). 

36.  Having  thus  stated  the  reasons  for  and  against  Hypothesis 

the  nerves  acting  as  solid  strings,  let  us  likewise  relate  of  a ner. 
the  arguments  for  nerves  being  pipes,  and  the  objec-  vous 
tions  to  this  doctrine.  examined. 

A great  argument  of  those  who  think  the  nerves  to 
be  tubes  conveying  liquors,  is  the  strong  analogy  of 
the  brain  and  nerves  to  other  glands  of  the  body  and 
their  excretories,  where  a manifest  secretion  of  liquor 
is  made  in  the  glands,  to  be  conveyed  by  the  excre- 
tories to  the  proper  places  in  which  it  ought  to  be  de- 
posited. They  think  that  the  vascular  texture  of  the 
cortex  of  the  encephalon  and  spinal  marrow  (§  2.),  the 
continuation  of  the  cortex  in  forming  the  medullary 
substance  (§  3,  4.),  the  fibrous  texture  (§  6.),  and 
succulent  state  of  this  medulla  (§  5.),  and  its  being 
wholly  employed  to  form  the  nerves  (§  7-),  where  the 
fibrous  texture  is  evident  (§  9-) ; all  these  things,  say 
they,  conspire  to  shew  such  a strong  analogy  between 

(a)  On  this  subject,  see  Ludwig.  Script.  Neurolog.  T.  II.  p. 

369.  Ill,  211.  and  IV.  p.  195.  Haller,  Elena.  Physiol,  lib.  x.  xi. 

Dumas,  Princ.  de  Physiolog.  Tom.  II.  p.  380.  E. 
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these  parts  and  the  other  glands  of  the  body,  as  car- 
ries a conviction  that  there  is  a liquor  secreted  in  the 
encephalon  and  spinal  marrow,  to  be  sent  out  by  the  I 
nerves  to  the  different  parts  of  the  body. 

Objections.  37.  The  following  objections  are  raised  to  this  ar- 
gument in  favour  of  liquor  conveyed  in  the  nerves, 
from  the  analogy  of  the  glands.  1 . Other  glands,  it 
is  said,  have  their  excretories  collected  into  a few  large 
pipes,  and  not  continued  in  such  a great  number  of 
separate  pipes,  as  far  as  the  places  where  the  liquors 
are  deposited ; which  last  must  be  the  case,  if  the 
nerves  are  the  excretories  of  the  glandular  brain.  2. 
We  see  the  cavities,  and  can  examine  the  liquors  in 
the  excretories  of  other  glands  much  smaller  than  the 
brain ; which  cannot  be  done  in  the  nerves.  3.  If 
the  nerves  were  pipes,  they  would  be  so  small,  that 
the  attraction  of  the  liquors  to  their  sides,  would  pre- 
vent that  celerity  in  the  motion  of  the  liquors,  which 
is  requisite  to  sensations  and  motions.  4.  If  the  nerves 
were  pipes,  they  would  be  cylindrical,  and  consequent- 
ly not  subject  to  diseases  ; or  at  least  we  could  have 
no  comprehension  of  the  diseases  in  them. 

Annrered.  38.  The  answer  to  the  first  of  these  objections  is, , 
That  there  are  other  glands  where  there  is  a manifest 
secretion,  and  in  which  the  disposition  of  the  excre-  • 
tories  is  in  much  the  same  way  as  in  the  encephalon : 
The  kidneys,  for  example,  have  a reticulated  cortex 
of  vessels,  from  which  the  Eustachian  or  Belinian  me - • 
dulla,  consisting  of  longitudinal  fibres  and  a few  blood 
vessels  in  the  same  direction,  proceeds ; and  this  me- 
dulla is  collected  into  ten,  twelve,  or  more  papilke, 
each  of  which  is  formed  of  numerous  small  separate 
pipes,  which  singly  discharge  the  urine  into  the  large 
membranous  tubes ; and  these  united  form  the  pelvis. 
Upon  comparing  this  texture  of  the  kidneys  with  that 
of  the  encephalon  (§  2,  3,  4,  5,  6,  7,  9-)  the  analogy 
will  be  found  very  strong. 

39-  In  answer  to  the  2 d objection,  in  § 37.  it  is 
granted,  that  microscopes,  injections,  and  all  the  other 
arts  hitherto  employed,  have  not  shewn  the  cavities 
of  the  nervous  fibrils,  or  the  liquors  contained  in  them  ; 
and  from  what  was  said  (§  10.)  of  the  smallness  of 
the  nervous  fibrils,  it  is  not  to  be  expected  that  they 
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should  ever  be  seen.  But  so  long  as  such  a number 
of  little  animals  can  every  hour  be  brought  to  the  ob- 
jectors, in  which  they  can  as  little  demonstrate  the 
vessels  or  contained  fluids,  it  will  not  be  allowed  to  be 
conclusive  reasoning,  that,  because  ocular  demonstra- 
tion cannot  be  given  of  either  the  tubes  or  their  con- 
tents, therefore  they  do  not  exist.  For  if  we  have  any 
notion  of  an  animal,  it  is  its  being  an  hydraulic  ma- 
chine, which  has  liquors  moving  in  it  as  long  as  it  has 
life ; if  therefore  such  little  animals  have  vessels  and 
liquors  which  we  cannot  see,  why  may  not  some  of  the 
vessels  and  liquors  of  the  human  body  be  also  invisi- 
ble to  us  ? 

To  avoid  this  answer  to  the  objection,  it  is  further 
urged,  That  though  we  might  not  see  the  nervous  tubes 
or  the  liquors  they  contain,  as  they  naturally  flow ; yet 
if  such  liquors  really  exist,  they  ought  to  discover 
themselves,  either  by  a nerve’s  swelling  when  it  is 
firmly  tied ; or  that,  however  subtile  their  fluids  are, 
they  might  be  collected  in  some  drops,  at  least,  when 
the  cut  end  of  a nerve  of  a living  animal  is  kept  some 
time  in  the  exhausted  receiver  of  an  air-pump.  It  is 
affirmed,  that  neither  did  the  tied  nerve  swell  between 
the  brain  and  ligature,  nor  was  there  any  liquor  col- 
lected in  the  receiver  of  the  air-pump ; from  which  it 
is  concluded,  that  there  is  no  liquor  in  the  nerves. 

Some,  who  say  they  have  tried  these  experiments, 
affirm,  that  in  young  animals  the  nerve  does  swell 
above  the  ligature,  and  that  a liquor  dees  trickle  out 
upon  cutting  a nerve. — Whether  swelling  or  liquor  be 
seen  or  be  not  seen  in  these  experiments,  no  conclusion 
for  or  against  a nervous  fluid  can  be  made  from  them; 
for  the  swelling  of  the  nerve  after  it  is  tied,  or  the 
efflux  of  liquors  from  its  extremity,  will  never  prove 
either  to  be  the  effect  of  the  fluid  in  the  proper  nervous 
fibrils,  so  long  as  they  might  be  occasioned  by  the  li- 
quors in  the  larger  vessels  of  the  cellular  substance  of 
the  nerves ; and  if  these  same  vessels  of  the  coats  of 
the  nerves  do  not  discover  their  liquors  by  these  ex- 
periments, it  is  far  less  to  be  expected,  that  the  much 
more  subtile  nerves  will  discover  theirs. 
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40.  The  3 d Objection  to  the  doctrine  of  the  brain 
being  a gland,  and  the  nerves  its  excretories,  suppos- 
es a more  rapid  motion  necessary  in  the  fluid  of  the 
nerves,  than  what  most  of  the  defenders  of  the  ner- 
vous fluid  will  now  allow ; and  is  afterwards  to  be 
considered  particularly  in  a more  proper  place. 

41.  The  4 tli  Objection  being.  That  if  nerves  are 
excretories  of  a gland,  they  must  be  cylindrical  pipes, 
in  which  no  obstructions  or  diseases  would  happen  ; 
but  since  we  daily  see  diseases  in  the  nerves,  they 
must  therefore  not  be  such  excretories.  The  answer 
is,  That  diseases  happen  often  in  the  excretories  of 
other  glands,  as  of  the  liver,  kidneys,  &c.  notwith- 
standing their  cylindrical  form,  and  their  much  short- 
er and  less  exposed  course.  When  we  consider  the 
very  tender  substance  of  the  brain,  the  vast  complica- 
tion of  vessels  there,  the  prodigious  smallness  of  the 
pipes  going  out  from  it,  the  many  moving  powers 
which  the  nerves  are  to  undergo  the  shock  of,  and  the 
many  chances  which  the  vessels,  membranes,  and  cel- 
lular substance  accompanying  the  nerves  have  of  being 
disordered,  and  then  affecting  the  nervous  fibrils,  we 
have  very  great  reason  to  be  surprised,  that  these  cy- 
lindrical pipes  are  not  much  more  frequently  put  out 
of  order,  by  too  great  or  too  small  a quantity  of  liquors ; 
by  too  viscid  or  too  thin  fluids  ; by  liquors  consisting 
of  too  mild  and  sluggish  particles,  or  of  too  acrid  pun- 
gent ones ; by  too  great  or  too  little  motion  given  to 
the  liquors  ; by  the  diameters  of  the  pipes  being  too 
much  straitened,  or  too  much  enlarged ; and  by  a 
great  many  other  varieties  of  circumstances  which 
might  be  thought  capable  of  disturbing  the  functions 
of  the  nerves,  supposing  them  to  be  cylindrical  excre- 
tories of  the  gland,  the  brain. 

Fluid  se-  42.  The  numerous  vessels  of  the  encephalon  have 
creted  by  brought  some  of  the  gentlemen  who  assert  the  nerves 
the  ence-  to  jje  so]icl)  to  acknowledge,  that  there  is  a liquor  se- 
phaled  out  crete^  t^ie  brain : But  then  they  will  not  allow  that 
into  the°U  liquor  is  sent  out  by  the  proper  nervous  fibrils; 
cellular  but  that  it  is  poured  into  the  cellular  substance  in 
substanac.  which  the  nerves  lie,  to  keep  them  moist  and  supple, 
and  therefore  fit  for  exerting  their  elasticity,  vibra- 
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tion,  &c.  by  which,  in  their  opinion,  the  effects  com- 
monly ascribed  to  nerves  are  produced. 

43.  Besides  the  objections  already  mentioned  (§  32, 

S3,)  against  the  nerves  acting  as  elastic  strings,  this 
opinion  has  some  other  difficulties  which  may  be  ob- 
jected to  it : For  instance,  there  is  not  one  analogous 
example  in  the  whole  body  of  liquors  secreted  in  a 
large  gland,  to  be  poured  into  a cellular  substance,  as 
is  here  supposed ; the  liquors  in  the  cells  of  the  tela 
cellularis  of  other  parts  are  separated  from  the  little 
arteries  which  are  distributed  to  these  cells. 

Further,  it  cannot  be  imagined,  how  a liquor  se- 
creted in  the  cortex  of  the  brain  should  make  its  way 
through  the  medulla,  to  come  out  into  the  cellular 
membranes  on  the  surface  of  that  medulla. 

Lastly,  A very  simple  experiment,  of  injecting  wa- 
ter by  the  artery  of  any  member,  and  thereby  filling 
the  cellular  substance  of  the  nerves  of  that  member, 
shews  evidently,  that  the  liquor  of  the  cellular  sub- 
stance of  the  nerves  has  the  same  fountain  as  the  li- 
quor has  in  the  tela  cellidaris  any  where  else,  that  is, 
from  the  little  arteries  dispersed  upon  it. 

44.  The  doctrine  of  a fluid  in  the  nerves,  is  not  only  Experi- 
thus  supported  by  the  analogy  of  the  brain  and  nerves  meat  in  fa- 
to  the  other  glands,  and  their  encretories,  but  those  vour  of  a 
who  maintain  this  doctrine  mention  an  experiment  [}^°US 
which  they  think  directly  proves  a fluid  in  the  nerves. 

It  is  this  : After  opening  the  thorax  of  a living  dog, 
catch  hold  of  and  press  one  or  both  of  th e phrenic  nerves 
with  the  fingers,  the  diaphragm  immediately  ceases  to 
contract ; cease  to  compress  the  nerves,  and  the  mus- 
cle acts  again  : A second  time,  lay  hold  of  the  nerve 
or  nerves  some  way  above  the  diaphragm,  its  motion 
stops.  Keep  firm  hold  of  the  nerve,  and,  with  the 
fingers  of  the  other  hand  strip  it  down  from  the  fingers 
which  make  the  compression  towards  the  diaphragm , 
and  it  again  contracts  : A repetition  of  this  part  of  the 
experiment  three  or  four  times,  is  always  attended 
with  the  same  effects  ; but  it  then  contracts  no  more, 
strip  as  you  will,  unless  you  remove  the  pressure,  to 
take  hold  of  the  nerves  above  the  place  first  pinched ; 
when  the  muscle  may  again  be  made  to  contract,  by 
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stripping  the  nerve  down  towards  it.  This  experi- 
ment I have  made  with  the  success  here  mentioned. 
Let  any  one  try  if  he  can  imagine  any  other  reason- 
able account  of  these  appearances,  than  that  the  pres- 
sure by  the  fingers  stopped  the  course  of  a fluid  in  the 
nerve  ; that  so  much  of  this  fluid  as  remained  in  the 
nerve,  betwixt  the  fingers  and  diaphragm,  was  forced 
into  that  muscle  by  stripping,  and  when  it  was  all 
pressed  away,  the  fingers  above  preventing  a supply, 
the  muscle  contracted  no  more  till  the  fingers  were 
removed,  and  a fresh  flow  by  that  means  was  received 
from  the  spinal  marrow,  or  from  that  part  of  the  nerve 
which  had  yet  not  been  so  stripped. 

It  has  been  objected  to  the  conclusions  from  this 
experiment,  1.  That  the  diaphragm  is  set  in  motion  by 
stripping  the  nerve  from,  as  well  as  towards,  this  mus- 
cle ; and  this  may  be  well  expected ; for  a liquor  in 
such  small  pipes  hindered  from  flowing  backwards  by 
ligature,  pinching  fingers,  or  even  the  flow  of  their  li- . 
quors  from  the  fountain,  will  regurgitate  forwards  with 
velocity,  when  pressed  backwards.  We  see  it  happen 
in  the  stalks  of  tender  succulent  plants.  2.  It  is  said, 
that  muscles  cease  to  act  when  their  veins  are  tied,  as 
well  as  when  their  arteries  or  nerves  are  tied  or  cut, 
but  that  muscles  continue  to  act  when  their  veins  are 
cut ; by  which  it  would  appear,  that  the  overloading 
of  the  vessels  is  an  impediment  to  the  action  of  mus- 
cles, and  therefore  the  ceasing  of  their  action  -when 
their  arteries  or  nerves  are  tied  or  cut,  may  also  be 
owing  to  the  liquor  in  the  branches  of  these  pipes  of: 
muscles  stagnating  when  it  is  not  propelled  by  the 
flow  of  more  liquor  from  their  trunks,  and  not  to  any 
influence  or  moving  power,  which  now  ceases  to  be 
conveyed  to  them. 

It  is  to  be  observed,  in  making  the  experiments  just  j| 
now  mentioned,  that  the  contraction  of  the  muscles 
ceases  soonest  when  the  nerves,  and  latest  when  the 
veins  are  tied.  That  when  veins  are  tied,  not  only  are  ji 
the  vessels  overloaded,  but  all  the  cellular  substance  of 
the  muscles  is  filled  with  coagulated  blood  ; whereas 
when  the  arteries  and  nerves  are  tied,  the  reverse  is 
seen,  the  muscles  are  lax  and  of  less  bulk.  So  that  in 
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these  cases  the  ceasing  of  the  contraction  of  the  mus- 
cles seems  to  depend  on  very  different  causes,  to  wit, 
a deprivation  of  necessary  liquors  in  the  one,  and  a 
redundancy  of  superfluous  blood  in  the  other.  An 
elastic  stick  may  be  deprived  of  its  elasticity  by  being 
made  either  too  dry  or  too  wet. 

45.  Some  gentlemen,  convinced  of  the  reasonable- Two  kinds 
ness  of  the  secretion  of  a liquor  in  the  brain  to  be  sent of  nerves 
out  by  the  nerves,  but  not  comprehending  how  a fluid 

could  have  such  a rapid  retrograde  motion  as  they  ima-  y J 
gined  was  necessary  for  conveying  the  impressions  of 
objects  made  on  the  extremities  of  nerves  to  th esenso- 
riurn,  supposed  two  sorts  of  nerves  ; one  that  convey- 
ed a liquor  for  muscular  motion  and  nutrition  ; the 
other  composed  of  solid  nerves,  that  were  to  serve  for 
organs  of  the  senses,  to  convey  the  vibrations  com- 
municated from  objects  to  the  sensorium. 

46.  To  this  opinion  (§  45.)  the  objections  against  Objections, 
the  sensatory  nerves  acting  by  vibration  (§  32, ) may 

be  made ; and  there  is  so  little  reason  to  suspect  any 
difference  in  the  texture  of  the  different  parts  of  the 
brain  or  nerves,  that,  on  the  contrary,  the  structure  is 
every  where  similar,  and  branches  of  the  same  nerve 
often  serve  both  for  sensation  and  motion. 

How  little  necessity  there  is  for  supposing  extreme- 
ly rapid  motions  of  the  nervous  fluid,  is  to  be  exa- 
mined soon. 

47.  The  hypothesis  of  great  celerity  in  the  motion  Division  of 
of  the  fluid  of  the  nerves  being  necessary,  gave  also  the  nerves 
rise  to  another  division  of  the  nerves,  into  arteries  or  into  arteri- 
ejiuent,  and  venous  or  rejluent.  It  was  said,  that  mus-  ous  an(*  ve" 
cular  motion  and  nutrition  depended  on  the  arterious  g^^nd 
nerves  ; and  that  the  sensations  depended  on  an  ac-  reflucnt. 
celerated  motion  of  the  nervous  fluid  towards  the 

brain,  by  the  impressions  which  the  objects  of  the 
senses  make  upon  the  venous  nerves.'  By  this  sup- 
position the  absurdity  of  rapid  fluxes  and  refluxes  in 
the  same  canal  was  prevented,  and  an  advantage  was 
thought  to  be  gained  by  it,  of  saving  too  great  a waste 
of  the  fluid  of  the  nerves,  which  otherwise  the  ence- 
phalon and  spinal  marrow  could  not  supply  in  suffici- 
ent quantity  to  answer  all  the  exigencies  of  life. 
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Objections  48.  To  this  opinion  (§  47-)  it  has  been  objected, 
consuere  j That  there  is  no  example  in  the  body  of  a secreted 
liquor  being  returned  immediately  and  unmixed  to 
the  gland  by  which  it  was  originally  separated  from 
the  mass  of  blood ; which  would  be  the  case  were 
there  venous  nerves.  2.  There  is  no  occasion  for 
saving  the  fluid  of  the  nerves  in  the  way  proposed  ; 
the  organs  for  secreting  that  fluid  being  large  enough 
to  supply  all  that  is  necessary  of  it  in  the  common 
functions  of  life.  3.  If  the  fluid  of  the  nerves  was  to 
be  thus  kept  in  a perpetual  circulation,  it  would  soon 
become  too  acrid  for  continuing  with  safety  in  such 
sensible  tender  vessels  as  those  of  which  the  brain  and 
nerves  are  composed.  4.  This  hypothesis  will  not 
answer  the  design  for  which  it  was  proposed ; for 
though  the  momentary  application  of  an  object  might 
cause  an  acceleration  in  the  fluid  of  venous  nerves,  yet 
if  the  object  were  kept  applied  to  the  nerves,  it  would 
stop  their  fluid,  so  that  it  could  not  go  forward  to  the 
brain ; and  therefore,  according  to  this  doctrine,  we 
should  be  sensible  of  no  objects  except  those  whose 
application  to  the  organs  of  the  senses  was  momentary. 
Supposed  49.  Let  us  now  suppose  it  probable,  that  the  ence- 
nature  of  phulon  and  spinal  tnavTotv  secern  a liquor  fiom  the 
the  nervous  blood  which  is  sent  into  all  the  nerves,  and  that  by  the 
fluid.  means  of  this  liquor,  the  nerves  perform  the  offices 
commonly  assigned  to  them  ; it  is  next  necessary  to 
inquire  what  kind  of  liquor  this  is,  and  how  it  moves, , 
in  order  to  determine  how  well  its  nature  and  motion 
are  fitted  for  performing  what  is  expected  from  it. 

Not  acid  or  50.  The  liquor  of  the  nerves  has  been  fancied  by 
alkaline.  some  to  be  of  a very  strong  acid  or  alkaline  ^ nature. 

But  since  none  of  our  juices  appear  to  be  of  this  sort, 
and  since  such  liquors  irritate  and  destroy  the  parts  of 
the  body  to  which  they  are  applied,  we  cannot  con- 
ceive how  the  brain  can  separate,  or  the  nerves  could 
bear  any  thing  of  such  an  acrid  nature.  This  ten- 
derness and  sensibility  of  these  organs  must  hinder 
us  absolutely  from  supposing  that  the  liquor  of  the 
nerves  can  be  acrid  or  pungent,  or  of  the  nature  0 
spirit  of  wine,  hartshorn,  &c. 
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51.  Some  have  imagined  the  liquor  of  the  nerves  to  Not  a very 
be  capable  of  vast  explosion  like  gun-powder,  or  of  elastic, 
violent  sudden  rarefaction  like  air,  or  of  strong  ebulli-  fluid 
tion  like  boiling  water,  or  the  mixture  of  acids  with 
alkaline  liquors.  But  as  the  mass  of  blood  from  which 

this  fluid  is  derived,  is  not  possessed  of  any  such  pro- 
perties, we  cannot  suppose  the  blood  to  furnish  what 
it  has  not  in  itself.  Besides,  all  these  operations  are 
too  violent  for  the  brain  or  nerves  to  bear ; and  when 
once  they  are  begun,  they  are  not  so  quickly  con- 
trouled  or  restrained,  as  experience  teaches  us  the 
nerves  can  be  made  to  cease  from  acting  (a). 

52.  We  are  not  sufficiently  acquainted  with  the 
properties  of  an  (Ether  or  electrical  effluvia  pervading 
every  thing,  to  apply  them  justly  in  the  animal  eco- 
nomy ; and  it  is  as  difficult  to  conceive  how  they 
should  be  retained  or  conducted  in  a long  nervous 
cord.  These  are  difficulties  not  to  be  surmounted  (b). 

53.  The  surest  way  of  judging  what  kind  of  liquor  Compared 
this  of  the  nerves  must  be,  is  to  examine  the  liquors  of  with  other 
similar  parts  of  the  body.  All  the  glands  separate  li-  secreted 
quors  from  the  blood  much  thinner  than  the  compound  flu^s‘ 
mass  itself ; such  is  the  liquor  poured  into  the  cavity 

of  the  abdomen,  thorax,  ventricles  of  the  brain,  the  sali- 
va, pancreatic  juice,  lymph,  & c.  Wherever  there  is 

occasion  for  secreted  liquors  being  thick  and  viscid,  in 
order  to  answer  better  the  uses  they  are  intended  for, 
nature  has  provided  reservoirs  for  them  to  stagnate  in, 
where  their  thinner  parts  may  be  carried  off’  by  the 
numerous  absorbent  veins  dispersed  on  the  sides  of 
those  cavities  ; or  they  may  exhale  where  they  are  ex- 
posed to  the  open  air.  The  mucus  of  the  nose  becomes 
viscid  by  stagnation ; for  when  it  is  immediately  se- 
creted, it  is  thin  and  watery  ; as  appears  from  the  ap- 
plication of  sternutatories,  &c.  The  cerumen  of  the 
ears  is  of  a watery  consistence,  when  just  squeezing 

(ff)  For  arguments  in  favour  of  the  elastic  nature  of  the  nervous 
fluid,  see  Parr’s  New  Medic.  Diction,  vol.  i.  p.  398.  E. 

(6)  See  Monro  Nerv.  Syst.  p.  74.  The  identity  of  the  nervous 
fluid  with  the  electric  or  galvanic  power,  has  been  lately  revived 
by  the  chemical  philosophers  of  the  present  day.  Journ.  de  Phys, 

Germinal,  an.  xi.  E. 
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out.  The  mucus  of  the  alimentary  canal  grows  thick 
in  the  lacunae.  The  bile  in  the  hepatic  duct  has  little 
more  consistence  than  lymph  ; that  in  the  gall-blad- 
der is  viscid  and  strong.  The  urine  is  much  more  wa- 
tery as  it  flows  from  the  kidneys,  than  when  it  is  ex- 
creted from  the  bladder.  Th e semen  is  thin  as  it  comes 
from  the  testicles,  and  is  concocted  in  the  vesiculce  se- 
minales,  & c. 

An  ex-  54.  Hence  (§  53.)  we  may  safely  conclude,  that  a 
tremely  thin  liquor  is  secreted  in  the  cortex  encephali  and  spi- 
thin  liquor.  nal  marrow  ; and  seeing  the  thinness  of  secreted  li- 
quors is  generally,  as  the  divisions  of  the  vessels,  into 
small  subtile  branches,  and  that  the  ramifications 
within  the  skull  are  almost  infinitely  subtile,  the  li- 
quor secreted  in  the  encephalon  may  be  determined  to 
be  among  the  finest  or  thinnest  fluids. 

55.  Seeing  also  that  we  can  observe  no  large  reser- 
voir, where  the  liquor  secerned  in  the  cortical  substance 
is  deposited,  to  have  its  finer  parts  taken  off,  we  have 
reason  to  think,  that  it  goes  forward  into  the  nerves 
in  the  same  condition  in  which  it  is  secerned. 

56’.  By  fine  or  subtile  animal  liquors,  is  meant  no 
more  than  those  which  are  very  fluid,  and  which  seem 
to  consist  of  a large  proportion  of  watery  particles, 
and  a lesser  one  of  the  oily,  saline,  and  earthy  parti- 
cles. Some  of  the  liquors  which  we  can  have  in  suf- 
ficient quantity  to  make  experiments  with,  are  so 
fluid,  and  have  so  little  viscidity  or  cohesion  of  parts, 
that  when  laid  upon  a piece  of  clean  mirror,  they  eva- 
porate without  leaving  a stain ; such  is  the  liquor 
oozing  out  from  the  surface  of  the  pleura,  the  lymph, 
and  several  others. 

If  then  these  liquors,  which  are  subject  to  our 
examination,  the  secerning  vessels  of  which  are  so 
large  that  we  can  see  them,  have  such  a small  cohe- 
sion of  parts,  it  might  not  be  unreasonable  to  say, 
that  the  liquor  of  the  nerves  is  as  much  more  fine  and 
fluid  than  lymph,  as  the  vessels  separating  it  are 
smaller ; and  therefore  that  the  fluid  ot  the  nerves  is 
a defecated  water,  with  a very  small  proportion  of  the 
other  principles  extremely  subtilized. 

Objections  57,  Two  experiments  are  said  to  contradict  this 
answered. 
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opinion  of  the  liquor  of  the  nerves  being  so  fluid  and 
subtile.  One  is,  that  upon  cutting  the  cauda  equina 
of  a living  animal,  a liquor  as  viscid  as  the  white  of 
an  egg  drops  out:  The  other  is,  that  a wounded  nerve 
yields  a glairy  sanies , But  these  do  not  appear  to  be 
the  proper  fluid  of  the  nerves ; since  it  is  evident, 
that  what  is  discharged  in  both  these  cases,  comes  out 
of  the  cellular  substance  involving  the  nervous  fibrils. 

58.  Considering  how  many  experiments  make  it 
evident,  that  there  is  a constant  uninterrupted  stream 
of  liquors  flowing  through  all  the  canals  of  animals, 
which  convey  liquors  composed  of  particles  smaller 
than  the  diameter  of  their  canal,  which  is  always  the 
case  of  the  nerves  in  a natural  state  ; it  is  surprising 
how  it  ever  could  be  thought  that  the  liquid  of  the 
nerves  should  be  obliged  to  flow  from  the  brain  to 
each  muscle  the  moment  we  will ; or  that  this  liquor 
should  flow  back  with  the  like  swiftness  from  the  ex- 
tremity of  each  nerve,  to  which  an  object  of  sensation 
is  applied.  The  nerves,  as  well  as  the  other  excre- 
tories  of  the  glands,  are  always  full  of  liquor  ; the  de- 
gree of  distension  of  the  canals  not  being  at  all  times 
alike  even  in  a sound  state.  But  this  happens  without 
inconvenience,  as  the  sides  of  the  canals  have  a power 
of  accommodating  themselves  to  the  present  quantity, 
unless  it  is  very  much  above  or  below  the  natural 
standard  ; in  both  which  cases  diseases  ensue. 

5.9.  The  motion  of  the  fluid  in  the  nerves  is  there-  Flows  with 
fore  not  only  constant,  but  it  is  also  equal,  or  nearly  a constant 
so:  For,  though  the  blood  in  the  larger  arteries  is  ancl  ,eclual 
moved  unequally  by  the  unequal  forces,  the  contrac-  m0tl0n’ 
tion  of  the  ventricle  of  the  heart,  and  the  weaker 
power,  the  systole  of  the  arteries  ; yet  the  difference 
between  these  two  moving  powers  comes  to  be  less 
and  less  perceptible,  as  the  arteries  divide  into  smaller 
branches;  because  of  the  numerous  resistances  which 
the  liquors  meet  with,  and  because  the  canals  they 
move  in  become  larger,  till  in  the  very  small  arterious 
branches,  there  is  no  sensible  difference  in  the  velocity 
of  the  liquors  from  the  effect  of  the  heart  or  arteries, 
f he  motion  of  the  fluids  must  still  be  more  equal  in 
the  excretories  of  glands,  and  particularly  in  those 
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where  the  vessels  have  divided  into  very  minute 
branches,  and  the  liquors  have  no  other  propelling 
force,  but  the  heart  and  arteries,  (see  § 1)  ; therefore 
the  nervous  fluid  moves  constantly,  equally,  and  slow- 
ly, unless  when  its  course  is  altered  by  the  influence 
of  the  mind,  or  by  the  pressure  of  some  neighbouring 
active  organ. 

60.  As  there  is  neither  proof  nor  probability  of  the 
valves  supposed  by  some  in  nerves,  we  are  not  to  as- 
sume them  in  accounting  for  any  'phenomena. 

Action  of  61.  We  have  not,  and  perhaps  cannot  have  any 
the  Nerves.  idea  Gf  the  manner  in  which  mind  and  body  act  upon 
each  other ; but  if  we  allow  that  the  one  is  affected 
by  the  other,  which  none  deny,  and  that  the  fluid  of 
the  nerves  (whatever  name  people  please  to  give  it) 
is  a principal  instrument  which  the  mind  makes  use 
of  to  influence  the  actions  of  the  body,  or  to  inform 
itself  of  the  impressions  made  on  the  body,  we  must 
allow  that  the  mind  can  direct  this  instrument  differ- 
ently, particularly  as  to  quantity  and  celerity,  though 
we  must  remain  ignorant  of  the  manner  how  many  phe- 
nomena depending  on  this  connexion  of  mind  and  bo- 
dy are  produced.  Thus  we  would  in  vain  attempt  to 
account  for  animals  continuing,  after  their  heads  were 
struck  off  or  their  hearts  were  cut  out,  to  perform  ac- 
tions begun  before  they  suffered  any  injury. 

62.  Let  us  now  suppose  the  nervous  fluid  such  as 
has  been  argued  for,  to  wit,  a very  fluid  saponaceous 
water,  moving  in  a constant,  equal,  slow  stream,  from 
the  encephalon  and  spinal  marrow,  in  each  of  the  pro- 
per nervous  fibres,  except  when  the  motion  is  changed 
by  some  accessory  cause,  such  as  the  mind,  pressure 
of  other  parts,  &c.  and  let  us  examine  how  well  such  a 
supposition  will  agree  with  the  phenomena  of  the  three 
great  functions,  nutrition,  sensation,  and  muscular  mo- 
tion, of  which  the  nerves  are  principal  instruments. 

63.  In  general,  we  may  say,  that  nerves  can  carry 
fluids  to  the  most  minute  part  of  the  body,  to  supply 
what  is  wasted  in  any  of  the  solids ; that  the  impres- 
sion made  by  the  objects  of  the  senses  on  the  very 
soft  pulpy  extremities  of  the  nerves  of  the  organs  of 
the  senses,  must  make  such  a stop  in  the  equal- flowing 
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nervous  fluid,  as  must  instantaneously  be  perceptible 
at  the  fountain-head  from  which  the  pipes  affected 
arise  ; that  the  constant  flow  of  the  liquor  of  the  nerves 
into  the  cavities  of  the  muscular  Jibriilce,  occasions  the 
natural  contraction  of  the  muscles,  by  the  as  constant 
nisus  it  makes  to  increase  the  transverse  and  to  shorten 
the  longitudinal  diameter  of  each  fibre ; and  that  it 
is  only  to  allow  the  mind  a power  of  determining  a 
greater  quantity  of  this  same  fluid  with  a greater  ve- 
locity into  what  muscular  fibres  it  pleases,  to  account 
for  the  voluntary  strong  action  of  the  muscles. 

64.  But  since  such  a superficial  account  would  not 
be  satisfactory,  it  will  be  expected,  that  the  principal 
phenomena  of  these  three  functions  should  be  explain- 
ed by  the  means  of  such  a fluid  as  has  been  supposed  ; 
and  that  the  several  objections  against  this  doctrine 
should  be  answered.  Let  us  attempt  this;  and  where  we 
cannot  extricate  ourselves  from  difficulties  which  may 
be  thrown  in,  let  us  honestly  acknowledge  ignorance. 

65.  a.  If  water,  with  a very  small  proportion  of  Nutrition 

oils  and  salts  from  the  earth,  proves  a fit  nourishment  by  means 
for  vegetables,  such  a liquor  as  the  fluid  of  the  nerves  of  nerves 
has  been  described  (§  56.)  may  not  be  unfit  for  re-  consider- 
pairing  the  waste  in  animals.  ecl* 

/3.  The  slow  continual  motion  of  this  nervous  fluid 
(§  58,  59)  to  the  most  minute  parts  of  the  body  (§  10.) 
is  well  enough  calculated  to  supply  the  particles  that 
are  constantly  worn  off  from  the  solids  by  the  circula- 
tion of  the  liquors  and  necessary  actions  of  life. 

y.  The  greater  proportional  size  of  the  encephalon  in 
young  creatures  than  in  adults,  seems  calculated  for 
their  greater  proportional  growth  : For  the  younger 
the  animal  is,  the  larger  encephalon  and  speedier 
growth  it  has. 

2.  A palsy  and  atrophy  of  the  members  generally 
accompanying  each  other,  shew,  that  nourishment, 
sensation,  and  motion,  depend  on  the  same  cause. 

t.  It  was  said  (§  26.),  that  the  nerves  were  princi- 
pal instruments  in  nutrition.  It  was  not  affirmed,  that 
they  were  the  sole  instruments  ; and  therefore  an 
atrophy  may  proceed  from  the  compression  or  other 
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lesion  of  an  artery,  without  being  an  objection  to  the 
doctrine  here  laid  down  (n). 

Sensation.  66.  a.  All  objects  of  sense,  when  applied  to  their 
proper  organs,  act  by  impulse ; and  this  action  is  ca- 
pable of  being  increased  by  increasing  the  impelling 
force.  In  tangible  objects,  that  is  clearly  evident ; 
the  closer  they  are  pressed  to  a certain  degree,  the 
more  distinct  perception  ensues.  Odorous  particles 
need  the  assistance  of  air  moved  rapidly,  to  affect  our 
nose.  Sapid  substances,  that  are  scarcely  sufficient  to 
give  us  an  idea  of  their  taste  by  their  own  weight,  are 
assisted  by  the  pressure  of  the  tongue  upon  the  palate. 
The  rays  of  light  collected  drive  light  bodies  before 
them.  Sound  communicates  a vibration  to  all  bodies 
in  harmonic  proportion  with  it. 

The  impulse  made  thus  by  any  of  these  objects  on 
the  soft  pulpy  nerves  ($  21.),  which  are  full  of  liquor, 
presses  their  sides  or  extemities,  and  their  liquor  is 
hindered  from  flowing  so  freely  as  it  did.  The  canals 
being  all  full  (§58.)  this  resistance  must  instantaneous- 
ly affect  the  whole  column  of  fluids  in  the  canals  that 
are  pressed,  and  their  origins,  and  have  the  same  effect 
as  if  the  impulse  had  been  made  upon  the  origin  itself. 
To  illustrate  this  by  a gross  comparison  : Let  any  one 
push  water  out  of  a syringe,  through  a long  flexible 
pipe  fixed  to  the  syringe,  and  he  is  sensible  of  resist- 
ance or  a push  backwards,  the  moment  any  one  stops 
the  orifice  of  the  pipe,  or  closes  the  sides  of  it  with  his 
fingers.  This  impulse  made  on  the  nerves,  and  thus 
communicated  to  their  origin,  varies  according  to  the 
strength  or  weakness,  the  quickness  or  slowness,  the 
continuance  or  speedy  removal,  the  uniformity  or  ir- 
regularity, the  constancy  or  alternation,  &c.  with  which 
objects  are  applied  to  the  nerves. 

b.  Whenever  any  object  is  regularly  applied  with 
due  force  to  a nerve,  rightly  disposed  to  be  impressed 
by  it,  and  is  communicated,  as  just  now  explained,  to 
the  sensorium,  it  gives  a true  and  just  idea  of  the  ob- 
ject to  the  mind. 

c.  The  various  kinds  of  impulses  which  the  differ- 
ent classes  of  objects  make,  occasion  in  animals,  which 

(a)  See  the  note  at  p.  215.  E. 
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ought  to  have  accurate  perceptions  of  each  object,  a 
necessity  of  having  the  different  organs  of  the  senses 
variously  modified,  so  that  the  several  impulses  may 
be  regularly  applied  to  the  nerves  in  each  organ  ; or, 
in  other  words,  we  must  have  different  organs  of  the 
senses  fitted  to  the  different  classes  of  objects. 

d.  As  the  objects  have  one  common  property  of 
impulse,  so  all  the  organs  have  most  of  the  properties 
of  the  organ  of  touching  in  common  with  the  papillae 
of  the  skin.  In  the  nose  and  tongue  this  is  evident : 
In  some  operations  of  the  eyes  we  can  also  perceive 
this ; as  we  may  likewise  do  in  some  cases  where 
matter  is  collected  in  the  internal  ear. 

e.  These  properties  common  to  the  different  objects 
and  organs  occasion  frequently  uncommon  effects  in 
the  application  of  an  object  to  an  organ  proper  to 
another  object  of  sensation  ; for  sometimes  we  have 
the  same  idea  as  if  the  object  had  been  applied  to  its 
own  proper  organ; — at  other  times  the  object  is  as  it 
were  changed,  and  we  have  the  idea  as  if  the  organ 
had  had  its  own  proper  object  applied  to  it.  Thus,  for 
example,  light  is  the  proper  object  to  be  applied  to 
the  eye,  to  give  us  any  idea  of  colours  ; yet,  when  all 
light  is  excluded  from  the  eyes,  an  idea  of  light  and 
colours  may  be  excited  in  us  by  coughing,  sneezing, 
rubbing,  or  striking  the  eye-ball.  A cane  vibrating,  so 
as  not  to  excite  sound  perceptible  to  the  ear,  applied 
to  the  teeth,  raises  a strong  idea  of  sound  ; as  a little 
insect  creeping  in  the  meatus  auditorius  also  does. — 
The  fingers  applied  to  two  rough  surfaces,  rubbing  on 
each  other,  are  sensible  of  the  sound  they  make ; sur- 
geons of  any  practice  in  the  cure  of  fractured  bones 
can  bear  witness  to  the  truth  of  this.  The  fingers 
dipped  in  acid  and  several  other  acrid  liquors,  have  a 
sensation  very  like  to  tasting.  Smelling  and  tasting, 
every  body  knows,  are  subservient  and  assisting  to 
each  other.  From  such  examples  we  have  further 
proof  of  one  general  cause  of  our  sensations,  to  wit, 
impulse  from  the  objects ; and  of  such  a similarity 
and  relation  in  the  organs,  as  might  give  reason  for 
}magining  that  any  one  of  them  would  be  capable  of 
producing  the  effect  of  another,  if  the  impulses  of  the 
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different  objects  could  be  regularly  applied  to  each.— 
Hence  light  and  sound  may  affect  insects  and  other 
animals  that  have  not  eyes  or  ears. 

f.  If  the  impulse  of  an  object  be  applied  with  due 
force,  but  irregularly,  a confused  idea  of  the  object  is 
raised.  Distant  objects  are  confused  to  myopes,  as 
very  near  ones  are  to  presbylce. 

g.  If  the  application  of  the  impulse  be  regular,  but 
the  force  with  which  it  is  applied  be  too  weak,  our 
perception  of  the  object  is  too  faint.  One  may  whis- 
per so  low  as  not  to  be  heard. 

h*  If  the  application  of  objects  be  too  violent,  and 
there  is  any  danger  of  the  tender  organs  of  our  senses 
being  hurt  or  destroyed,  an  uneasy  sensation  we  call 
pain  is  raised,  whatever  be  the  organ  thus  injured. 
The  object  of  feeling  affects  every  organ  : Thus  pres- 
sure, stretching,  cutting,  pricking,  acrid  salts,  pun- 
gent oils,  great  heat,  violent  cold,  &c.  occasion  pain, 
wherever  they  are  applied.  Besides,  every  particular 
organ  can  be  affected  with  pain  by  the  too  violent  ap- 
plication of  its  own  proper  object.  Too  much  light 
pains  the  eye ; very  loud  sound  stuns  the  ear ; very 
odorous  bodies,  and  too  sapid  objects  hurt  the  nose  and 
tongue. — A pretty  sure  proof  this,  that  the  objects  of 
our  senses  all  act,  and  that  the  organs  are  all  impress- 
ed in  nearly  the  same  way. 

i.  Since  a middle  impulse,  neither  too  small  nor  too 
great,  is  necessary  for  a clear  perception  of  objects, 
we  should  often  be  in  danger  of  not  distinguishing 
them,  if  we  were  not  subjected  to  another  law,  to  wit, 
that  numerous  impulses  made  at  once,  or  in  a quicksuc- 
cession  to  each  other,  increase  our  perceptions  of  ob- 
jects. Thus,  such  a sound  as  would  not  be  heard  on 
a mountain-top,  will  be  distinctly  heard  in  a wains- 
cotted  chamber.  We  feel  much  more  clearly  a tangi- 
ble object  when  our  finger  is  drawn  along  it,  than 
when  applied  with  the  same  force,  but  by  a single 
pressure,  upon  it.  We  make  repeated  applications  of 
odorous  and  sapid  objects,  when  we  wish  to  smell  or 
taste  accurately.  The  end  of  a burning  stick  appears 
much  more  luminous  when  quickly  whirled  in  a cir- 
cle than  when  at  rest. 
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h.  Whenever  the  uneasy  sensation,  pain , is  raised 
by  the  too  strong  application  of  objects,  a sort  of  ne- 
cessity is  as  it  were  imposed  upon  the  mind  to  endea- 
vour to  get  free  of  the  injuring  cause,  by  either  with- 
drawing the  grieved  part  of  the  body  from  it,  as  one 
retires  his  hand  when  his  finger  is  pricked  or  burnt ; 
or  an  endeavour  is  made  to  force  the  injuring  cause 
from  the  body,  as  a tenesmus  excites  the  contraction 
which  pushes  acrid faeces  out  of  the  rectum.  In  both 
these  operations,  a convulsive  contraction  is  immedi- 
ately made  in  the  injured  part,  or  in  the  neighbour- 
hood of  it ; and  if  the  irritation  be  very  strong  or  per- 
manent, the  greater  part  of  the  nervous  system  be- 
comes affected  in  that  spasmodic  or  convulsive  way.  Is 
it  this  necessity  which  obliges  the  mind  to  exert  itself 
in  respiration,  or  in  the  action  of  the  heart,  when  the 
lungs  or  heart  are  gorged  with  blood?  or  the  iris  to 
contract  the  pupil,  when  the  eye  is  exposed  to  strong 
light  ? or  sneezing  to  be  performed  when  the  nose  is 
tickled  ? &c.  Will  not  a stimulus  of  any  nerve  more 
readily  affect  those  with  which  it  is  any  where  con- 
nected than  the  other  nerves  of  the  body  ? May  not 
this  sympathy  serve  as  a monitor  to  the  mind  rather 
to  employ  the  organs  furnished  with  nerves  thus  con- 
nected, to  assist  in  freeing  it  of  any  uneasy  sensation, 
than  to  make  use  of  any  other  organs  ? Will  not  this 
in  some  measure  account  for  many  salutary  operations 
performed  in  the  body  before  experience  has  taught 
us  the  functions  of  the  organs  performing  them  ? 

This  nisus  of  the  mind  to  free  the  body  from  what 
is  in  danger  of  being  hurtful,  may  serve  to  explain  the 
phenomena  of  a great  many  diseases,  when  we  are  ac- 
quainted with  the  distribution  of  the  particular  nerves; 
and  from  this  we  can  understand  the  operation  of  me- 
dicines that  stimulate ; and  may  learn  how,  by  excit- 
ing a sharp,  but  momentary  pain,  we  may  free  the 
body  from  another  pain  that  would  be  more  durable; 
and  that,  by  having  it  thus  in  our  power  to  determine 
a flow  of  the  liquor  of  the  nerves  to  any  particular  part, 
for  the  benefit  of  that  part,  or  the  relief  of  any  other 
diseased  part,  we  can  do  considerable  service  by  a 
right  application  of  the  proper  medicines. 
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If  a pain-giving  cause  be  very  violent  or  long  con- 
tinued, it  either  destroys  the  organs  irrecoverably,  or 
puts  them  so  much  out  of  order  that  they  only  gra- 
dually recover.  People  have  been  blind  or  deaf  for 
all  their  lives  after  a violent  effect  of  light  on  their 
eyes,  or  of  sound  on  their  ears;  and  we  are  frequently 
exposed  to  so  much  light  and  sound  as  to  make  us  un- 
fit to  see  or  hear  for  a considerable  time.  I would  ex- 
plain this  by  a ligature  put  round  the  tender  branch 
of  an  herb.  This  ligature,  drawn  to  a certain  degree, 
may  weaken  the  canals  so  as  to  be  unfit  for  the  circu- 
lation of  the  juices  a good  while,  till  they  are  gradu- 
ally explicated  and  made  firm  by  these  juices  : A 
stricter  ligature  would  disorder  the  structure  of  the  fi- 
bres so  much,  that  the  liquors  could  not  recover  them. 
The  analogy  is  so  plain,  that  it  needs  no  commentary. 
Thus  the  influence  of  a nerve  tied  with  an  artery  in 
the  operation  for  aneurism  may  cease  for  some  time, 
but  be  afterwards  recovered  (a). 

Muscular.  67*  1.  In  applying  the  fluid  of  the  nerves  to  the 

motion.  action  of  muscles,  it  was  said,  that  the  natural  or  in- 
voluntary contraction  of  the  muscles  was  the  nisits 
which  the  nervous  fluid  flowing  constantly  into  the 
muscular  fibres  makes  to  distend  these  fibrils,  by  en- 
larging their  transverse  diameters  and  shortening  their 
axis ; and  that  voluntary  contraction  was  owing  to  a 
greater  quantity  of  that  nervous  liquor  determined  to- 
wards the  muscle  to  be  put  in  action,  and  poured  with 
greater  momentum  in  to  the  muscular  fibrils, by  the  power 
of  the  mind  willing  to  make  such  a muscle  act,  or  oblig- 
ed to  do  it  by  an  irritating  pain- giving  cause  (§  66.  k.) 

Objections.  2.  Some  object  to  this  account  of  muscular  motion, 
that  if  there  be  no  outlet  for  the  liquor  supposed  to  be 
poured  into  muscular  fibres,  muscles  would  always  be 
in  a state  of  contraction,  which  they  are  not  ; and  if 
there  be  a passage  from  the  fibrils,  the  liquor  would 
flow  out  as  fast  as  it  was  thrown  in ; and  therefore  no 
distention  of  the  fibres  or  contraction  of  the  muscles 
could  take  place, 

(a)  On  the  Physiology  of  Sensation,  See  Dumas  Prin.  de  Physiol. 
T.  II.  Cuvier  Lee.  d’Anat.  Comp.  T.  II.  Bichat,  Anat.  Gener. 
Diic.  prelimin.  Wilson,  Philip.  Experiment.  Inquiry  into  the  Vit, 
Eunc,  and  Gallois  Experiences  sur  la  vie.  E. 
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S.  In  answer  to  this  objection,  it  is  observed,  that  Answered, 
notwithstanding  the  evident  outlet  from  the  arteries  in- 
to the  veins,  yet  the  arteries  are  distended  by  the  sys- 
tole of  the  heart,  or  any  other  cause  increasing  the 
momentum  of  the  blood. 

4.  It  has  been  also  objected  to  § 1.  that,  if  it  were 
true,  the  volume  of  the  muscle  in  contraction  neces- 
sarily would  be  considerably  increased  by  so  much  li- 
quor poured  into  its  fibrils ; whereas  it  does  not  ap- 
pear, by  any  experiment,  that  the  volume  of  a muscle 
is  increased  by  its  being  put  in  action. 

5.  To  this  it  has  been  answered,  1.  That  when  the 
axes  of  muscular  fibres  are  shortened,  and  their  trans- 
verse diameters  are  enlarged,  the  capacities  of  their 
fibres,  and  consequently  their  volume,  may  not  be 
changed,  the  diminution  one  way  balancing  the  in- 
crease in  the  other.  2.  That  the  spaces  between  the 
muscular  fibres  are  sufficient  to  lodge  these  fibres  when 
they  swell,  during  the  contraction  of  a muscle,  without 
any  addition  to  its  bulk;  and  that  it  plainly  appears 
that  these  spaces  between  the  fibrils  are  thus  occupied, 
by  the  compression  which  the  larger  vessels  of  mus- 
cles, which  run  in  those  spaces,  suffer  during  the  ac- 
tion of  the  muscle  ; it  is  so  great  as  to  drive  the  blood 
in  the  veins  with  a remarkable  accelerated  velocity. 

6.  Another  objection  to  the  action  of  m uscles  being 
owing  to  the  influx  of  a fluid  into  their  fibrils  is,  That 
muscular  fibres  are  distractile,  or  capable  of  being 
stretched  ; and  therefore,  when  a fluid  is  poured  into 
their  hollow  fibrils,  they  would  be  stretched  longitudi- 
nally, as  well  as  have  their  transverse  diameters  in- 
creased ; that  is,  a muscle  would  become  longer,  as  well 
as  thicker,  when  it  is  put  in  action  ; whereas  it  is  cer- 
tainly known  that  a muscle  is  shortened  while  it  acts. 

7.  In  answer  to  this,  it  has  been  remarked.  That 
though  muscular  fibrils  are  distractile,  yet  they  will 
not  yield  to,  or  be  stretched  by  every  force,  however 
small,  that  might  be  applied  to  them.  A cord  that 
can  be  stretched  in  length  by  the  weight  of  a pound  qr 
two,  would  not  yield  in  the  least  to  an  ounce  or  two  ; 
and  it  must  likewise  be  observed,  that  gradually  as  any 
body  is  stretched,  its  resistance  to  the  stretching  force 
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increases.  A rope  may  be  stretched  to  a certain  length 
by  a pound  weight  appended  to  it,  which  would  re- 
quire two  pounds  to  stretch  it  very  little  further ; 
and  therefore  the  general  observation  of  animal  fibres 
being  distractile,  cannot  be  a reasonable  objection  to 
the  account  of  muscular  motion  above  mentioned,  un- 
less proof  be  brought  that  the  force  which  the  liquid 
of  the  nerves  must  exert  upon  each  fibre  of  a muscle, 
in  order  to  make  it  act,  is  capable  of  distracting  or 
stretching  the  fibres;  which  has  not  yet  been  attempt- 
ed to  be  proved.  It  would  appear  from  the  pain  caus- 
ed by  too  great  an  effort  of  muscles,  especially  in  weak 
people,  that  muscular  fibres  can  bear  very  little  dis- 
traction without  danger  of  a solution  of  continuity. 

8.  Muscles  ceasing  to  act  when  their  arteries  are 
tied  or  cut,  and  being  brought  into  motion  by  inject- 
ing liquors  into  the  arteries  even  of  a dead  animal, 
have  been  mentioned  as  objections  to  the  nervous  in- 
fluence causing  their  contractions. 

To  the  first  of  these  experiments  it  may  be  answered, 
That  the  tying  or  cutting  the  nerves  sooner  produces 
the  effect  of  making  the  contraction  cease,  than  stop- 
ping the  influx  of  the  arterious  blood  does  ; and  it  will 
be  universally  allowed,  that  the  influx  of  blood  intomus- 
cles  is  necessary  for  performing  their  functions  aright. 

Whoever  observes  the  motion,  which  injecting  wa- 
ter or  any  other  liquor  into  the  arteries  of  a dead  ani- 
mal causes  in  its  muscles,  will  not  compare  it  to  that 
contraction,  whether  voluntary  or  excited  by  irrita- 
tion, which  he  may  see  in  a living  one. 

9.  If  muscular  motion  depends  on  the  influx  of  the 
nervous  liquid,  the  instantaneous  contraction  of  a 
muscle,  when  the  mind  wills  to  make  it  act,  will  be 
easily  understood  from  the  nerves  being  always  full  of 
their  liquor  (§  58,  66.  a.) 

10.  If  either  the  nerves  of  any  muscle  do  not  fur- 
nish a sufficient  quantity  of  their  liquor,  or  if  the  fi- 
bres of  a muscle  become  too  easily  distractile,  such  a 
muscle  will  be  inactive  or  paralytic. 

1 1.  If  too  great  a quantity  of  the  liquor  of  the  nerves 
be  determined  to  a muscle  or  muscles,  by  any  cause 
which  the  mind  cannot  command,  such  muscle  or 
muscles  will  be  convulsed. 


OP  THE  NERVES  IN  GENERAL. 


255 


12.  If  the  motion  of  the  liquid  of  the  nerves  be  not 
uniform,  but  by  disease  become  irregular,  an  alternate 
relaxation  and  contraction  of  muscles  may  be  the  con- 
sequence. Hence  trembling  palsies,  chorea  Sancli 
Viti,  &c.  Henc  ealso  the  convulsive  tremors  which 
animals  have  when  they  lose  much  blood. 

13.  Though  the  nerves  may  not  furnish  so  much  li- 
quor as  maybe  sufficient  to  make  muscles  contract  with 
strength  enough  to  overcome  the  resistances  to  their 
actions,  yet  there  may  be  a sufficient  quantity  of  li- 
quor in  the  nerves  to  allow  the  impressions  of  objects 
to  be  conveyed  to  the  sensorium.  This  may  be  one 
cause  of  a member’s  being  sometimes  sensible  after  it 
cannot  be  moved. 

14.  Unless  the  liquor  of  the  nerves  acquire  some 
energy  in  the  brain,  which  we  have  no  reason  to  think 
the  circulation  of  the  fluids  in  the  vessels  can  give  it, 
or  unless  it  have  other  properties  than  what  we  can 
discover  in  it,  or  unless  there  be  an  agent  regulating 
its  momentum  and  course  to  different  parts  which  we 
are  not  conscious  of;  if  some  of  these,  I say,  do  not 
obtain,  the  action  of  the  heart  continuing  of  equal  force 
to  propel  our  liquors,  notwithstanding  all  the  resist- 
ances that  are  opposed  to  it,  is  not  to  be  explained. 

15.  All  muscles,  but  especially  the  heart,  continue 
to  contract  in  an  irregular  way,  after  they  are  cut 
away  from  the  animal  to  which  they  belonged  ; which 
may  be  owing  to  the  liquors  continuing  to  flow  in  the 
small  vessels,  and  being  poured  irregularly  into  the 
muscular  Jibrillce. 

16.  It  is  said  that  a muscle  cut  out  of  the  body  con- 
tinues some  time  to  be  capable  of  contraction  ; where- 
as by  tying  its  arteries  or  nerves,  while  it  is  other- 
wise entire  in  the  body,  it  loses  its  contracting  power, 
which  therefore  does  not  depend  on  these  organs,  the 
arteries  or  nerves. 

The  loss  of  the  power  of  acting  when  the  arteries  or 
nerves  are  tied  while  the  muscle  is  in  the  body,  is  de- 
nied by  some  who  made  the  trial,  and  it  might  be  ex- 
pected that  the  motion  of  a muscle  would  be  more 
conspicuous  where  there  is  no  resistance  to  it,  as  is  the 
case  when  it  is  cut  away  from  all  the  parts  it  is  con* 
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nected  with,  than  when  its  connexion  remains  with 
parts  resisting  its  contractile  efforts. 

17-  After  the  heart,  or  any  other  muscle  cut  away 
from  an  animal,  has  ceased  to  contract,  its  contraction 
may  again  be  restored,  by  breathing  upon  it,  or  prick- 
ing it  with  any  sharp  instrument.  That  heat  or  prick- 
ing should,  by  their  stimulus,  (§  56.  k. ) occasion  con- 
traction in  a living  creature,  may  be  understood  ; but 
how  they  should  have  the  same  effect,  in  a muscle  se- 
parated from  an  animal,  I know  not  (a). 

Ganglions.  68.  Some  have  thought  the  ganglions  of  nerves 
(§  18,  19,  20.)  to  be  glandular,  and  that  they  perform 
a secretion.  Others,  from  their  firm  texture,  suppose 
them  to  be  muscular,  and  that  they  serve  to  accelerate 
the  motion  of  the  liquor  in  the  nerves  which  proceed 
from  them  ; but  as  no  proof  is  offered  of  either  of  these 
opinions,  they  cannot  be  maintained.  Others  would 
make  them  serve,  1.  To  divide  a small  nerve  into  many 
nerves,  and  by  these  means  to  increase  the  number  of 
nervous  branches.  2.  To  make  nerves  come  convenient- 
ly by  different  directions  to  the  parts  to  which  they 
belong.  3.  To  re-unite  several  small  nervous  fibres 
into  one  large  nerve.  Since  no  proof  is  brought  that 
these  three  things  cannot  be  done  without  the  inter- 
position of  a ganglion,  but  on  the  contrary,  we  see 
them  performed  where  there  are  no  ganglions,  we  must 
continue  , to  acknowledge  ignorance  concerning  the 
uses  of  these  knots,  the  ganglions  (6). 


OF  THE  PARTICULAR  NERVES. 

It  is  generally  said,  that  there  are  forty  pairs  of 
nerves  in  all ; of  which  ten  come  out  from  the  ence- 

( a ) On  the  dependence  or  independence  of  muscular  irritability 
on  nervous  power,  see  Whytt’s  Physiolog.  Essays  ; Monro's  Nerv. 
Syst.  p.  99  ; Dumas  Principes  de  Physiol.  Tom.  III.  and  the 
Croonian  Lectures  on  Muscular  Motion  in  the  Philos.  Transac.  E, 

(5)  On  the  nerves  in  general,  see  Monro’s  Nerv.  Syst. ; Soem- 
mering De  Basi  Enceph. ; Prochaska  De  structur.  Nervor.  Scarpa 
Annotat.  Academ;  Ludwig  Scriptor.  Neurolog.  and  the  Works 
of  Gall  and  Spurzheim.  E, 
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phalon,  and  the  other  thirty  have  their  origin  from  the 
spinal  marrow  (a). 

Of  the  ten  pairs  of  nerves  which  come  from  the  ence - Olfactory 
phalon,  the  first  is  the  Olfactory,  which  long  had  the  Nerves, 
name  of  the  mammillary  processes  of  the  brain,  because 
in  the  brutes,  cows  and  sheep,  which  were  most  com- 
monly dissected  by  the  ancients,  the  anterior  ventricles 
of  the  brain  are  extended  forwards  upon  these  nerves, 
and  adhere  so  firmly  to  them,  that  they  seem  to  make 
the  upper  side  of  the  nerves.  Each  of  them  being 
large,  where  it  begins  to  be  stretched  out,  and  gradu- 
ally becoming  smaller  as  it  approaches  the  cribriform 
bone,  was  imagined  to  resemble  a nipple.  Those  who 
mistook  the  ventricles  for  part  of  the  nerves,  observ- 
ing the  cavity  in  them  full  of  liquor,  concluded,  that 
these  olfactory  nerves  served  to  convey  the  superflu- 
ous moisture  of  the  brain  to  the  holes  of  the  ethmoid 
bone  through  which  it  passed  into  the  nose.  But  in 
man,  the  ventricles  of  whose  brain  are  not  thus  extend- 
ed forwards,  these  nerves  are  small,  long,  and  without 
any  cavity,  having  their  origin  from  the  corpora  stria- 
ta, (6)  near  the  part  where  the  internal  carotid  arte- 
ries are  about  to  send  off  their  branches  to  the  differ- 
ent parts  of  the  brain ; and  in  their  course  under  the 
anterior  lobes  of  the  brain,  which  have  each  a depres- 
sion madefor  lodging  them,  the  human  olfactory  nerves, 
become  larger,  till  they  are  extended  to  the  cribriform 
bone ; where  they  split  into  a great  number  of  small 
filaments,  to  pass  through  the  little  holes  in  that  bone ; 
and  being  joined  by  a branch  of  the  fifth  pair  of  nerves, 
are  spread  on  the  membrane  of  the  nose. 

The  contrivance  of  defending  these  long  soft  nerves 
from  being  too  much  depressed  by  the  anterior  lobes 
of  the  brain  under  which  they  lie,  is  singular ; be- 
cause they  have  not  only  the  prominent  orbitar  pro- 
.....  • / 

(a)  It  is  now,  more  than  ever,  an  object  of  dispute,  whether 
what  are  called  the  cerebral  nerves  proceed  from  the  encephalon , or 
terminate  in  that  mass.  Modern  anatomists  differ  much  in  thq 
number  of  primary  pairs ; some  reckoning  nine,  others  only  eight, 
as  immediately  connected  with  the  brain.  E. 

(b)  The  origin  of  the  olfactory  nerves  is  still  a disputed  point, 
and  appears  not  to  be  distinctly  ascertained.  E, 
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cesses  of  the  frontal  bone  to  support  the  brain  on  each 
side,  with  the  veins  going  into  the  longitudinal  sinus, 
and  other  attachments  bearing  it  up,  but  there  is  a 
groove  formed  in  each  lobe  of  the  brain  itself  for  them 
to  lodge  in.  Their  splitting  into  so  many  small 
branches  before  they  enter  the  bones  of  the  skull,  is 
likewise  peculiar  to  them ; for  generally  the  nerves 
come  from  the  brain  in  disgregated  filaments,  and 
unite  into  covds,  as  they  are  going  out  at  the  holes  of 
the  bones.  This  contrivance  is  the  best  for  answering 
the  purpose  they  are  designed  for,  of  being  the  organ 
of  smelling ; for  had  they  been  expanded  upon  the 
membrane  of  the  nose  into  a medullary  web,  such  as 
the  optic  nerves  form,  it  would  have  been  too  sensible  to 
bear  the  impression  of  such  objects  as  are  applied  to 
the  nose ; and  a distribution  in  the  more  common  way, 
of  a cord  sending  off  branches,  would  not  have  been 
equal  enough  for  such  an  organ  of  sensation  (a). 

The  second  pair  of  nerves,  the  Optic,  rising  from 
the  ihalami  nervorum  opticorum  (h),  make  a large  curve 
outwards,  and  then  run  obliquely  inwards  and  for- 
wards, till  they  unite  at  the  fore-part  of  the  sella  turci- 
ca ; then  soon  divide,  and  each  runs  obliquely  for- 
wards and  outwards  to  go  out  at  its  proper  hole  in  the 
sphenoid  bone,  accompanied  with  the  ocular  artery, 
to  be  extended  to  the  globe  of  the  eye,  within  which 
each  is  expanded  into  a very  fine  cup-like  web,  that 
lines  all  the  inside  of  the  eye  as  far  forwards  as  the 
ciliary  circle,  and  is  universally  known  by  the  name 
of  retina. 

Though  the  substance  of  this  pair  of  nerves  seems 
to  be  blended  at  the  place  where  they  are  joined  ; yet 
observations  of  people  whose  optic  nerves  were  not 
joined,  and  of  others  who  were  blind  of  one  eye  from 
a fault  in  the  optic  nerve,  or  in  those  who  had  one  of 
their  eyes  taken  out,  make  it  appear  that  there  is  no 

(a)  See  Hunter  on  some  parts  of  the  Animal  Economy,  p.  213. 
and  Monro  Nerv.  Syst.  p.  146.  Tab.  xxiv.  E. 

(b)  Gall  and  Spurzheim  deny  this,  and  think  that  these  nerves 
arise  from  the  corpora  quadrigemina.  That  this  is  the  case  in 
some  quadrupeds  they  seem  to  have  demonstrated,  but  they  have 
not  proved  a similar  origin  in  man.  E. 
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such  intimate  union  of  substance:  the  optic  nerve  of 
the  affected  side  only  being  wasted,  while  the  other 
was  large  and  plump.  And  the  same  observations  are 
contradictory  to  the  doctrine  of  a decussation  of  all  the 
nerves  (§  8.)  ; for  the  disease  could  be  traced  from  the 
affected  eye  to  the  origin  of  the  nerve  on  the  same 
side.  In  many  fishes,  indeed,  the  doctrine  of  decussa- 
tion is  favoured ; for  their  optic  nerves  plainly  cross 
each  other,  without  any  union  at  the  part  where  they 
are  joined  in  men  and  most  quadrupeds. 

Those  people  whose  optic  nerves  were  not  joined, 
having  neither  seen  objects  double,  nor  turned  their 
eyes  different  ways,  is  also  a plain  proof,  that  the  con- 
junction of  the  optic  nerves  will  not  serve  to  account 
for  either  the  uniform  motions  of  our  eyes,  or  our  see- 
ing objects  single  with  two  eyes,  though  it  may  be  one 
cause  of  the  remarkable  sympathy  of  the  one  eye  with 
the  other  in  many  diseases  (a). 

The  retina  of  a recent  eye,  without  any  prepara-  Retina. 
tion,  appears  a very  fine  web,  with  some  blood-vessels, 
coming  from  its  centre  to  be  distributed  on  it ; but, 
after  a good  injection  of  the  arteries  that  run  in  the 
substance  of  this  nerve,  as  is  common  to  other  nerves, 
it  is  with  difficulty  that  we  can  observe  its  nervous 
medullary  substance.  The  situation  of  these  vessels 
in  the  central  part  of  the  optic  nerve  ; the  want  of  me- 
dullary fibres  here,  and  the  firmness  of  this  nerve  be- 
fore it  is  expanded  at  its  entity  into  the  ball  of  the  eye, 
may  be  the  reason  why  we  do  not  see  such  bodies,  or 
parts  of  bodies,  whose  picture  falls  on  this  central  part 
of  the  retina.  An  inflammation  in  those  arteries  of 
the  retina,  with  which  several  fevers  and  an  opthalmia 
are  genei’ally  attended,  may  very  well  account  for  the 
tenderness  in  the  eyes,  and  inability  to  bear  the  light, 
which  people  have  in  these  diseases.  The  over-dis- 
tension of  these  vessels  may  likewise  serve  to  account 
for  the  black  spots  observed  on  bright-coloured  bodies 
especially,  and  for  that  smoky  fog  through  which  all 
objects  ai*e  seen  by  people  in  some  fevei's.  If  these 
vessels  lose  their  tone,  and  l'emain  preternaturally  dis- 

(a)  See  Wells  on  single  Vision  with  two  Eyes.  E. 
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tended,  no  objects  affect  our  retina  though  the  eye  ex- 
ternally appear  sound  ; or  this  may  be  one  cause  of 
an  amaurosis  or  gutta  scrcna.  From  a partial  disten- 
sion of  these  vessels,  or  paralysis  of  a part  of  the  reti- 
na,  the  central  part,  or  the  circumference,  or  any  other 
part  of  objects,  may  be  lost  to  one  or  both  eyes  (a). 

Third  Pair.  The  Third  Pair*  rise  from  the  anterior  part  of  the 
processus  annularisf,  and  piercing  the  dura  mater  a 
little  before,  and  to  a side  of  the  ends  of  the  posterior 
clinoid  process  of  the  sphenoid  bone,  run  along  the  re - 
ceptacula,  or  cavernous  sinuses,  at  the  side  of  the  epkip- 
pium,  to  get  out  at  the  foramina  lacera  ; after  which 
each  of  them  divides  into  branches,  of  which  one,  af- 
ter forming  a little  ganglion,  is  distributed  to  the  globe 
of  the  eye  ; the  others  are  sent  to  the  musculus  rectus% 
of  the  palpebra,  and  to  the  attollens,  adductor,  depri- 
inetis,  and  obliquus  minor\\  muscles  of  the  eye-ball. 
These  muscles  being  principal  instruments  in  the  mo- 
tions of  the  eye-lid  and  eye-ball,  this  nerve  has  there- 
fore got  the  name  of  the  motor  oculi.  I have  frequent- 
ly observed  in  convulsions  the  eye-lids  widely  opened, 
the  cornea  turned  upwards  and  outwards,  and  the  eye- 
balls sunk  in  the  orbit ; which  well  described  the  con- 
junct action  of  the  muscles  which  this  pair  of  nerves 
serves.  The  distension  of  a considerable  branch  of 
the  carotid,  which  passes  over  this  nerve  near  its  ori- 
gin on  each  side,  may  possibly  be  the  reason  of  the 
heaviness  in  the  eye-lids  and  eyes,  after  drinking  hard, 
or  eating  much  ( b ). 

Fourth  The  Fourth  Pair,  which  are  the  smallest  nerves 

Pair.  of  any,  derive  their  origin  from  the  back-part  of  the 

(a)  On  the  termination  of  the  retina,  see  Monro  on  the  Brain, 
the  Eye,  and  the  Ear,  p.  94;  and  Soemmering  Icon.  Ocul.  Hu- 
man. E. 

* Motores  oculi,  common  Oculo-muscular  nerves.  E. 

+ Tuber  annulare.  E. 

£ Levator  pal  pe  brae  superioris  Alb.  E. 

||  Obliquus  inferior  oculi  Alb.  E. 

(b)  See  Zinn  Descript,  Anatom.  Ocul.  Human,  cap.  9.  § 4. 
Tab.  iv.  fig.  1.  E. 


OF  THE  PARTICULAR  NERVES. 


261 


base  of  the  testes * ; and  then  making  a long  course  on 
the  side  of  the  annular  protuberance,  enter  the  dura 
mater  a little  farther  back,  and  more  externally  than 
the  third  pair,  to  run  also  along  the  receptacula  to  pass 
out  at  the  foramina  lacera,  and  to  be  entirely  spent  on 
the  musculi  trochleares,  or  superior  oblique  muscles  of 
the  eyes.  These  muscles  being  employed  in  perform- 
ing the  rotatory  motions,  and  the  advancement  of  the 
eye- balls  forward,  by  which  several  of  our  passions 
are  expressed,  the  nerves  that  serve  them  have  got  the 
name  of  Pathetici.  Why  these  small  nerves  should 
be  brought  so  far  to  this  muscle,  when  it  could  have 
been  supplied  easily  by  the  motor  ocidi,  I know  not  (a). 

The  Fifth  Pair+  are  large  nerves,  rising  from  the  pajr 
annular  process  where  the  medullary  processes  of  the 
cerebellum  join  in  the  formation  of  that  tuber , to  enter 
the  dura  mater  near  the  point  of  the  petrous  process  of 
the  temporal  bones  ; and  then  sinking  close  by  the  re - 
ceptacida  at  the  sides  of  the  sella  turcica,  each  becomes 
in  appearance  thicker,  and  goes  out  of  the  skull  in 
three  great  branches^ 

' The  first  branch  of  the  fifth  is  the  OpthalmiC,  Opthalmic- 
which  runs  through  the  foramen  lacerum  to  the  orbit,  nerve.  ^ 
having  in  its  passage  thither  a connexion  with  the 
sixth  pair.  It  is  afterwards  distributed  to  the  ball  of 
the  eye  with  the  third ; to  the  nose  along  with  the  ol- 
factoiy,  which  the  branch  of Jthe  fifth  that  passes 
through  the  foramen  orbitaritlm  internum  joins,  as  was 
already  mentioned  in  the  description  of  the  first  pair. 

This  opthalmic  branch  likewise  supplies  the  parts  at 
the  internal  cant  bus  of  the  orbit,  the  gl an  dula  lacryma - 
lis,  fat,  membranes,  muscles,  and  teguments  of  the 
eye-lids ; its  longest  farthest  extended  branch  passing 
through  the  foramen  superciliare  of  the  os  frontis,  to  be 
distributed  to  the  fore-head  (/;). 

The  small  fibres  which  this  first  branch  of  the  fifth 
and  the  third  pair  of  nerves  send  to  the  eye-ball,  being 


* Corpora  quadrigemina.  E. 

(а)  See  Zinn,  cap.  ix.  § 5.  Tab.  vi.  fig.  1.  E. 

Trigemini,  trifaciales.  Spurzheim  traces  these  nerves  to  the 
upper  part  of  the  corpora  olivaria.  E. 

(б)  See  Zinn,  Tab.  vi.  fig.  I.  E. 
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situated  on  the  optic  nerve,  and,  after  piercing  the 
sclerotic  coat,  running  along  the  choroid  coat  on  the 
outside  of  the  relina  in  their  course  to  the  uvea  or  iris, 
may  be  a cause  of  the  sympathy  between  the  optic 
nerve  and  the  uvea  ; b}r  which  we  more  readily  ac- 
quire the  habit  of  contracting  the  iris,  and  thereby 
lessen  the  pupil,  when  too  strong  light  is  excluded  ; 
and,  on  the  contrary,  enlarge  the  pupil,  when  the 
light  is  too  faint.  This,  with  the  sympathy  which 
must  arise  from  some  of  the  nerves  of  the  membrane 
of  the  nostrils,  being  derived  from  this  first  branch  of 
the  fifth  pair  of  nerves,  may  also  be  the  cause,  why 
an  irritation  of  the  retina,  by  too  strong  light,  may 
produce  sneezing,  as  if  a stimulus  had  been  applied  to 
the  membrane  of  the  nose  itself; — why  pressing  the 
internal  canlhus  of  the  orbit,  sometimes  stops  sneezing ; 
why  irritation  of  the  nose  or  of  the  eye  causes  the  eye- 
lids to  shut  convulsively,  and  makes  the  tears  flow 
plentifully;  and  why  medicines  put  into  the  nose  of- 
ten do  great  service  in  diseases  of  the  eyes.  In  the  me- 
grim all  the  branches  of  the  nerve  discover  themselves 
to  be  affected  : for  the  fore-head  is  racked  with  pain, 
the  eye-ball  is  pained,  and  feels  as  if  it  were  squeezed, 
the  eye-lids  shut  convulsively,  the  tears  trickle  down, 
and  an  uneasy  heat  is  felt  in  the  nose.  Hence  we  can 
understand  where  external  medicines  will  have  the  best 
effect,  when  applied  to  remove  this  disease,  to  wit,  to 
the  membrane  of  the  nose,  and  to  the  forehead  ; — why 
alternate  pressure  near  the  superciliary  hole  of  the 
frontal  bone,  or  sneezing,  sometimes  gives  immediate 
relief  in  the  megrim  ; — why  the  sight  may  be  lost  by 
an  injury  done  to  the  supra-orbitar  branch; — how  it 
may  be  restored  by  agitation  of  that  branch  of  this 
nerve. 

The  second  branch  of  the  fifth  pair  of  nerves  may 
be  called  Maxillaris  Superior,  from  its  serving 
principally  the  parts  of  the  upper  jaw.  It  goes  out  at 
the  round  hole  of  the  sphenoid  bone,  and  sends  imme- 
diately one  branch  into  the  channel  on  the  top  of  the 
antrum  maxillare  ; the  membrane  of  which  and  the 
upper  teeth  are  supplied  by  it  in  its  passage.  As  this 
branch  is  about  to  go  out  at  the  foramen  orbitarium  ex- 
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ter  mm,  it  sends  a nerve  through  the  substance  of  the 
os  maxillare  to  come  out  at  Steno’s  duct,  to  be  distri- 
buted to  the  fore-part  of  the  palate  ; and  what  remains 
of  it  escaping  at  the  external  orbitar  hole,  divides  into 
a great  many  branches,  that  supply  the  cheek,  upper- 
lip,  and  nostril.  The  next  considerable  branch  of  the 
superior  maxillary  nerve,  after  giving  branches  which 
are  reflected  through  the  sixth  hole  of  the  sphenoid 
bone,  to  join  the  intercostal  where  it  is  passing  through 
the  skull  with  the  carotid  artery,  and  the  portio  dura 
of  the  seventh  pair,  as  it  passes  through  the  os  petro - 
sum,  is  sent  into  the  nose  by  the  hole  common  to  the 
palate  and  sphenoidal  bone  ; and  the  remaining  part 
of  this  nerve  runs  in  the  palato-maxillary  canal,  giving 
off  branches  to  the  temples  and  pterygoid  muscles,  and 
comes  at  last  to  the  palate  to  be  lost.  Hence,  tooth- 
ach  in  the  upper  jaw  occasions  a gnawing  pain,  deep 
seated  in  the  bones  of  the  face,  with  swelling  in  the 
eye-lids,  cheek,  nose  and  upper-lip;  and  on  the  other 
hand,  an  inflammation  in  these  parts,  or  a megrim,  is 
often  attended  with  sharp  pain  in  the  teeth.  Hence, 
an  obstruction  in  the  duct  of  the  maxillary  sinus, 
which  obliges  the  liquor  secreted  there  to  find  out  a 
preternatural  route  for  itself,  may  be  occasioned  by  the 
pain  in  the  teeth.  Hence,  the  upper  lip  often  suffers 
when  the  palate  or  nose  is  ulcerated. 

The  third  or  Maxillaris  Inferior  branch  of  the  Inferior 
fifth  pair  going  out  at  the  oval  hole  of  the  sphenoid  maxillary 
bone,  serves  the  muscles  of  the  lower  jaw,  and  the nerve" 
muscles  situated  between  the  os  hyoides  and  jam  : All 
the  salivary  glands,  the  amygdalae,  and  the  external 
ear,  have  branches  from  it.  It  has  a large  branch  lost 
in  the  tongue,  and  sends  another  through  the  canal  in 
the  substance  of  the  lower  jaw  to  serve  all  the  teeth 
there,  and  to  come  out  at  the  hole  in  the  fore-part  of 
the  jaw,  to  be  lost  in  the  chin  and  under-lip  (a).— - 
Hence  a convulsive  contraction  of  the  muscles  of  the 
lower-jaw,  or  the  mouth’s  being  involuntarily  shut,  a 
great  flow  of  spittle  or  salivation,  a pain  in  the  ear,  espe- 
cially in  deglutition,  and  a swelling  all  about  the  throat, 

(«)  Monro’s  Nerv.  Syst.  p.  149.  Tab.  xxv.  E. 
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are  natural  consequences  of  a violent  irritation  of  the 
nerves  of  the  lower  teeth  in  the  tooth- ach;  and  pain 
in  the  teeth  and  ear,  is  as  natural  a consequence  of  an 
ungina.  Hence  alternate  pressure  on  the  chin  may 
sometimes  relieve  the  violence  of  tooth-ach.  Hence 
destroying  the  nerves  of  a tooth  by  actual  or  potential 
cauteries,  or  pulling  a carious  tooth,  so  often  removes 
immediately  all  these  symptoms.  Hence  no  cure  is 
to  be  found  for  some  ulcers  in  the  upper  or  lower  jaw, 
but  by  drawing  a tooth.  Hence  in  cancers  of  the  up- 
per lip,  the  salivary  glands  are  in  danger  of  being  af- 
fected, or  the  disease  may  be  occasioned  in  the  lip  by 
its  beginning  in  the  glands.  Perhaps  the  sympathy  of 
the  organs  of  tasting  and  smelling  may  in  some  mea- 
sure depend  on  their  both  receiving  nerves  from  the 
fifth  pair. 

The  Sixth  Pair*,  which  is  the  smallest  except  the 
•fourth,  rises  from  the  fore-part  of  the  corpora  pyrami- 
dalia  (a),  and  each  entering  the  dura  mater  some  way 
behind  the  posterior  clinoid  process  of  the  sphenoid 
bone,  has  a long  course  below  that  membrane,  and 
within  the  receplacidum  at  the  side  of  the  sella  turcica, 
where  it  is  immersed  in  the  blood  of  the  receptacle ; 
but  for  what  purpose  I am  ignorant.  It  goes  after- 
wards out  at  the  foramen  lacerum  into  the  orbit,  to 
serve  the  abductor  muscle  of  the  eye.  A defect  in 
this  nerve  may  therefore  be  one  cause  of  strabismus. 
In  the  passage  of  this  nerve  below  the  dura  mater,  it 
lies  very  contiguous  to  the  internal  carotid  artery,  and 
to  the  opthalmic  branch  of  the  fifth  pair  of  nerves  (/>). 
At  the  place  where  the  sixth  pair  is  contiguous  to  the 
carotid,  a nerve  either  goes  from  each  of  them  in  an 
uncommon  way,  to  wit,  with  the  angle  beyond  where 
it  rises  obtuse,  to  descend  with  the  artery,  and  to  form 
the  beginning  of  the  intercostal  nerve,  according  to 
the  common  description  ; or,  according  to  other  au- 
thors, this  nerve  comes  up  from  the  great  ganglion  ot 
the  intercostal , to  be  joined  to  the  sixth  here. 

* Abductor  nerve,  external  oculo-muscular.  E. 

(а)  From  a small  band  between  the  corpora  pyramidalia  and 
oUvaria  according  to  Spurzheim,  E. 

(б)  Zinn  de  Ocul.  human,  cap.  9.  § 6.  E. 
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The  arguments  for  this  latter  opinion  are,  That, 
according  to  the  common  doctrine,  this  beginning  of 
the  intercostal  nerve,  as  it  is  called,  would  rise  in  a 
manner  not  so  ordinary  in  nerves.  In  the  next  place,  it 
is.  observed,  that  the  sixth  pair  is  larger  nearer  to  the 
orbit,  than  it  is  before  it  comes  to  the  place  where 
this  nerve  is  said  to  go  off;  and  therefore  it  is  more 
probable,  that  it  receives  an  addition  there,  rather  than 
gives  off  a branch.  Lastly,  It  is  found,  that  upon  cut- 
ting the  intercostal  nerves  of  living  animals,  the  eyes 
were  plainly  affected ; they  lost  their  bright  water  ; 
the  gum,  or  gore,  as  we  call  it,  was  Separated  in  greater 
quantity  ; the  pupil  was  more  contracted  ; the  carti- 
laginous membrane,  at  the  internal  canthus,  came  more 
over  the  eye  ; and  the  eye-ball  itself  was  diminished. 

To  this  it  is  answered,  in  defence  of  the  more  com- 
mon doctrine.  Is/,  That  other  branches  of  nerves  go  off 
in  a reflected  way,  as  well  as  this,  supposing  it  to  be 
the  beginning  of  the  intercostal ; and  that  the  re- 
flexion would  rather  be  greater,  if  it  be  thought  to 
come  up  from  the  intercostal  to  the  sixth. — 2 dliy,  It  is 
denied  that  this  nerve  is  in  general  thicker  at  its  fore 
than  its  back-part;  and  if  it  were  supposed  to  be 
thickest  nearer  to  the  orbit,  the  conclusion  made  above 
could  not  be  drawn  from  this  appearance,  because 
other  nerves  enlarge  sometimes  where  there  is  no  ad- 
dition made  to  them,  as  in  the  instance  already  men- 
tioned of  the  trunk  of  the  fifth  pair,  while  below  the 
dura  mater , 3dly,  The  experiments  on  living  animals 
shew  indeed,  that  the  eyes  are  affected  upon  cutting 
the  intercostal  nerve,  but  not  in  the  way  which  might 
have  been  expected,  if  the  intercostal  had  furnished 
such  a share  of  the  nerve  that  goes  to  the  abductor 
muscle  of  the  eye  ; for  it  might  be  thought  that  this 
muscle  would  have  been  so  much  weakened  immedi- 
ately upon  cutting  the  intercostal,  that  its  antagonist, 
the  adductor,  would  have  greatly  prevailed  over  it,  and 
have  turned  the  eye  strongly  in  towards  the  nose  ; 
which  is  not  said  to  be  a consequence  of  this  experi- 
ment. So  that  the  arguments  are  still  equivocal  ; and 
more  observations  and  experiments  must  be  made,  be- 
fore it  can  be  determined  with  certainty,  whether  the 
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sixth  pair  gives  or  receives  a branch  here.  In  the 
mean  time,  I shall  continue  to  speak  about  the  origin 
of  the  intercostal  with  the  generality  of  anatomists. 

At  this  place  where  the  intercostal  begins,  the  fifth 
pair  is  contiguous  and  adherent  to  the  sixth  ; and  it  is 
generally  said,  that  the  ophthalmic  branch  of  the  fifth 
gives  a branch  or  two  to  the  beginning  of  the  inter- 
costal, or  receives  such  from  it.  Others  deny  any 
such  communication  between  them  ; and  those  who 
affirm  the  communication,  confess,  that  in  some  sub- 
jects they  could  not  see  it.  After  examining  the 
nerves  here  in  a great  many  subjects,  I cannot  deter- 
mine whether  or  not  there  are  nervous  filaments  going 
from  the  one  to  the  other.  Sometimes  I have  thought 
that  I traced  them  evidently ; at  other  times  I observed 
that  what  I dissected  for  nervous  filaments,  was  col- 
lapsed cellular  substance  ; and  in  all  the  subjects  where 
I had  pushed  an  injection  successively  into  the  very 
small  arteries,  I could  observe  only  a plexus  of  vessels 
connecting  the  one  to  the  other.  In  any  of  these  ways, 
however,  there  is  as  much  connexion  as,  we  are  as-- 
sured  from  many  experiments  and  observations  on 
other  nerves,  is  sufficient  to  make  a very  great  sym- 
pathy among  the  nerves  here.  Possibly  the  appear- 
ance in  the  eyes  of  dogs,  whose  intercostal  nerves  were 
cut,  might  be  owing  to  this  sympathy. 

The  Seventh  Pair  (a)  comes  out  from  the  lateral 
part  of  the  annular  process,  behind  where  the  medul- 
lary processes  of  the  cerebellum  are  joined  to  that  tu- 
ber ; and  each  being  accompanied  with  a larger  artery 
than  most  other  nerves,  enters  the  internal  meatus  audi- 
torius,  where  the  two  large  bundles  of  fibres,  of  which 
it  appeared  to  consist  within  the  skull,  soon  separate 
from  each  other  ; one  of  them  entering  by  several  smal 
holes  into  the  vestibule,  cochlea,  and  semicircular  canals 
is  stretched  on  this  inner  camera  of  the  ear  in  a verj 

(a)  Some  modern  anatomists  regard  the  two  nerves  which  havi  ■ 
generally  been  called  branches  of  the  seventh  pair  as  distinct  nerve 
having  different  origins.  Spurzheim  derives  the  facial  neive  fron 
the  angle  formed  between  the  pons  varolii  and  corpus  retiformc 
while  he  places  the  origin  of  the  auditory  nerve  in  the  medullar 
streaks  on  the  surface  of  the  fourth  ventricle.  E. 
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soft  pulpy  substance ; and  being  never  seen  in  the 
form  of  a firm  cord,  such  as  the  other  parcel  of  this 
and  most  other  nerves  become,  is  called  Portio  Mol- 
lis* of  the  auditory  nerve  (a). 

The  other  part  of  this  seventh  pair  passes  through 
Galen’s  foramen  caecum,  or  Fallopius’s  a quae  duct,  in  its 
crooked  passage  by  the  side  of  the  tympanum  ; in  which 
passage,  a nerve  sent  from  the  lingual  branch  of  the 
inferior  maxillary  nerve,  along  the  outside  of  the  tuba 
Eusiachiana,  and  cross  the  cavity  of  the  tympanum , 
where  it  has  the  name  of  chorda  tympani,  is  commonly 
said  to  be  joined  to  it.  The  very  acute  angle  which 
this  nerve  makes  with  the  fifth,  or  the  sudden  violent 
reflection  it  would  suffer  on  the  supposition  of  its 
coming  from  the  fifth  to  the  seventh,  appears  unusual  ; 
whereas,  if  we  suppose  that  it  comes  from  the  seventh 
to  the  fifth,  its  course  would  be  more  in  the  ordinary 
way,  and  the  chorda  tympani  would  be  esteemed  a 
branch  of  the  seventh  pair  going  to  join  the  fifth,  the 
size  of  which  is  increased  by  this  acquisition.  This 
smaller  bundle  of  the  seventh  gives  branches  to  the 
muscles  of  the  malleus,  and  to  the  dura  mater , while  it 
passes  through  the  bony  crooked  canal,  and  at  last 
comes  out  in  a firm  chord  named  Portio  Dura+,  at 
the  end  of  this  canal,  between  the  styloid  and  mastoid 
processes  of  the  temporal  bone,  giving  immediately 
filaments  to  the  little  oblique  muscles  of  the  head  and 
to  those  that  rise  from  the  styloid  process.  It  then 
pierces  through  the  parotid  gland,  and  divides  into  a 
great  many  branches,  which  are  dispersed  in  the 
muscles  and  teguments  that  cover  all  the  side  of  the 
upper  part  of  the  neck,  the  whole  face  and  cranium, 
as  far  back  as  the  temples,  including  a considerable 
part  of  the  external  ear.  Its  branches  having  thus  a 
considerable  connexion  with  all  the  three  branches  of 
the  fifth  pair,  and  with  the  second  cervical,  occasion  a 
considerable  sympathy  of  these  nerves  with  it.  Hence, 
in  the  tooth-ach,the  pain  is  sometimes  very  little  in  the 

* Acoustic  or  auditory  nerve.  E. 

(a)  See  an  admirable  representation  of  the  distribution  of  the 
portio  mollis , in  Scarpa  De  Auditu  et  Olfactu.  E. 

"t  Facialis,  sympatheticus  minor.  E. 
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affected  tooth,  compared  to  what  it  is  all  along  the  side 
of  the  head  and  in  the  ear.  Hence  probably  the  relief 
of  tooth-ach  from  blisters  applied  behind  or  before  the 
ear,  or  by  a hot  iron  touching  the  antihelix  of  the  ear. 
By  this  communication  or  connexion  possibly  too  it  is, 
that  a vibrating  string  held  between  one’s  teeth,  gives 
a strong  idea  of  sound  to  the  person  who  holds  it, 
which  no  body  else  can  perceive.  Perhaps  too  the  dis- 
tribution of  this  nerve  occasions  the  head  to  be  so  quick- 
ly turned  upon  the  impression  of  sound  on  our  ears. 
Eighth  The  Eighth  Pair*  of  nerves  rise  from  the  lateral 
pair.  bases  of  the  corpora  olivaria  in  disgregated  fibres  ; and 
as  they  are  entering  the  anterior  internal  part  of  the 
holes  common  to  the  os  occipitis  and  lemporum , each  is 
joined  by  a nerve  which  ascends  within  the  dura  mater 
from  the  tenth  of  the  head,  the  first,  second  and  inferior 
cervical  nerves  : This  every  body  knows  has  the  name 
of  the  Nervus  Accessorius.  When  the  two  get  out  of 
the  skull,  the  accessorius  separates  from  the  eighth, 
and,  descending  obliquely  outwards,  passes  through 
the  slerno-masioideus  muscle,  to  which  it  gives  branch- 
es, and  afterwards  terminates  in  the  trapezius  and 
rhomboid  muscles  of  the  scapula.  In  this  course  it  is 
generally  more  or  less  joined  by  the  second  cervical 
nerve.  Why  this  nerve,  and  several  others  which  are 
distributed  to  muscles,  are  made  to  pierce  through 
muscles,  which  they  might  have  only  passed  near  to, 
I do  not  know. 

Glosso-  The  large  eighth  pair,  soon  after  its  exit,  gives 

pharyngeal  nervesf  to  the  tongue,  larynx,  pharynx,  and  ganglion 
nerves.  Gf  the  intercostal  nerve,  and  being  disjoined  from  the 
ninth  and  intercostal,  to  which  it  adheres  closely  some 
way,  runs  straight  down  the  neck  behind  the  internal 
jugular  vein,  and  at  the  external  side  of  the  carotid  ar- 
tery. As  it  is  about  to  enter  the  thorax,  a large  nerve 
goes  off  from  the  eighth  of  each  side.  This  branch  of 
the  right  side  turns  round  from  the  fore  to  the  back 
part  of  the  subclavian  artery,  while  the  branch  of  the 
left  side  turns  round  the  great  curve  of  the  aorta,  and 
both  of  them  mounting  up  again  at  the  side  of  the 

* Par  vagum,  Pnemo-gastricu6.  E.  i"  Glosso  pharyngei.  E. 
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oesophagus,  to  which  they  give  branches,  are  lost  at 
last  in  the  larynx.  These  are  called  the  Recurrent  Recurrent 
nerves,  which  we  are  desired  to  shun  in  the  operation  nerves, 
of  bronchotoiny , though  their  deep  situation  protects 
them  sufficiently.  The  muscles  of  the  larynx  being  in 
a good  measure  supplied  with  nerves  from  the  recur- 
rents, it  is  to  be  expected,  that  the  cutting  of  them  will 
greatlv  weaken  the  voice,  though  it  will  not  be  entirely 
lost,  so  long  as  the  superior  branches  of  the  eighth  pair 
are  entire.  Why  the  recurrent  nerves  rise  so  low  from 
the  eighth  pair,  to  go  round  a large  artery,  and  to  have 
such  a long  course  upwards,  I know  not. 

The  eighth  pair,  above,  and  at  or  near  the  place 
where  the  recurrent  nerves  go  off  from  it,  or  frequent- 
ly the  recurrents  themselves,  send  off  small  nerves  to 
the  pericardium,  and  to  join  with  the  branches  of  the 
intercostal  that  are  distributed  to  the  heart ; but  their 
size  and  situation  are  uncertain. 

After  these  branches  are  sent  off,  the  par  vagum  on 
each  side  descends  behind  the  great  branch  of  the  tra- 
chea, and  gives  numerous  filaments  to  the  lungs,  and 
some  to  the  heart  in  going  to  the  oesophagus.  The  one 
of  the  left  side  running  on  the  fore-part  of  the  oesopha- 
gus, communicates  by  several  branches  with  the  right 
one  in  its  descent  to  be  distributed  to  the  stomach.  The 
right  one  gets  behind  the  oesophagus,  where  it  splits 
and  rejoins  several  times  before  it  arrives  at  the  stom- 
ach, to  which  it  sends  nerve3  ; and  then  being  joined 
by  one  or  more  branches  from  the  left  trunk,  they  run 
towards  the  cseliac  artery,  there  to  join  into  the  great 
semilunar  ganglion  formed  by  the  two  intercostals  (a). 

From  the  distribution  of  this  par  vagum,  we  may 
learn  how  tickling  the  fauces  with  a feather  or  any 
such  substance,  excites  a nausea  and  inclination  to  vo- 
mit;— why  coughing  occasions  vomiting,  or  vomiting 
raises  a cough.  Hence  we  see  how  the  nervous  asthma 
and  the  tussis  convulsiva,  or  chincough,  are  attended 
with  a straitening  of  the  glottis  ; — why  food  difficult  to 
digest  occasions  asthma  to  weakly  people ; and  why 
emetics  have  frequently  cured  asthma  very  speedily ; 

(a)  See  Walter  Tab.  nervor.  Thorac.  et  Abdomin.  E» 
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why  an  attempt  to  vomit  is  sometimes  in  clanger  of  suf- 
focating asthmatic  people ; — why  the  superior  orifice  of 
the  stomach  is  so  sensible,  as  to  be  looked  on  as  the 
seat  of  the  soul  by  some  ; — why  people  subject  to  dis- 
tensions of  the  stomach,  have  so  often  the  sensation  of 
balls  in  their  breasts  and  throats ; — why  the  globus 
hystericus  is  so  often  attended  with  a violent  strangu- 
lation at  the  glottis,  §c. 

Ninth  pair.  The  Ninth  Pair*  of  nerves  come  from  the  inferior 
part  of  the  corpora  pyramidalia,  to  go  out  of  the  skull 
at  their  proper  holes  of  the  occipital  bone.  After  their 
egress  they  adhere  for  some  way  firmly  to  the  eighth 
and  intercostal ; and  then  sending  a branch,  that  in 
many  subjects  is  joined  with  branches  of  the  first  and 
second  cervical  nerves,  to  be  distributed  to  the  thyroid 
gland  and  muscles  on  the  fore-part  of  the  trachea  ar- 
teria,  the  ninth  is  lost  in  the  muscles  and  substance  of 
the  tongue  (a).  Some  have  thought  this  nerve,  and 
others  have  esteemed  the  third  branch  of  the  fifth  pair 
of  nerves,  to  be  the  proper  gustatory  nerve.  I know 
no  observation  or  experiments  to  prove  either  opinion, 
or  to  assure  us,  that  both  nerves  do  not  serve  for  tasting 
1 and  for  the  motion  of  the  tongue.  May  not  the  dis-- 
tribution  of  this  nerve  to  the  muscles  below,  as  well 
as  above,  the  os  hyoides,  contribute  to  their  acting  more 
uniformly  in  depressing  the  lower  jaw  or  head  ? 

Tenth  pair,  The  Tenth  PairI’  rises  in  separate  threads  from 
the  sides  of  the  spinal  marrow , to  go  out  between  the 
os  occipilis  and  Jirsi  vertebra  of  the  neck.  After  each 
of  them  has  given  branches  to  the  great  ganglion  of 
the  intercostal,  8th,  pth,  and  1st  cervical  nerves,  it  is 
distributed  to  the  straight,  oblique,  and  some  ot  the 
extensor  muscles  of  the  head.  Whether  the  name  of 
the  tenth  of  the  head,  or  of  the  first  vertebral,  ought 
to  be  given  to  this  pair  of  nerves,  is  of  no  such  conse- 
quence as  to  deserve  a debate,  though  it  has  some  ot 
the  marks  of  the  spinal  nerves,  to  wit,  its  being  formed 
of  filaments  proceeding  from  both  the  fore  and  back- 
part  of  the  medulla , and  a little  ganglion  being  formed 
where  these  filaments  meet. 

* Hypoglossi,  linguales.  E.  f 

(a)  Monro,  Nerv.  Syst.  p.  151.  Tab.  xxv:.  E, 

■f-  Suboccipitales.  E. 
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In  the  description  of  the  sixth  pair,  I followed  the  Intercostal 
usual  way  of  speaking  among  anatomists,  and  called  nerves, 
that  the  beginning  of  the  Intercostal*  nerve  which 
comes  out  of  the  skull ; and  therefore  shall  here  sub- 
join a cursory  description  of  this  nerve,  notwithstand- 
ing its  much  larger  part  is  composed  of  nerves  coming 
out  from  the  spinal  marrow.  There  is  no  greater  in- 
congruity in  point  of  method  to  say,  that  the  nerve  we 
are  describing  receives  additions  from  others  that  have 
not  been  described,  than  it  is  to  repeat  in  the  descrip- 
tion of  a great  many  nerves,  that  each  of  them  gives 
branches  to  form  a nerve  of  which  we  are  ignorant ; 
which  is  all  the  difference  between  describing  the  in- 
tercostal before  or  after  the  spinal  nerves. 

The  branch  reflected  from  the  sixth  pair,  joined 
possibly  by  some  filaments  of  the  opthalmic  branch  of 
the  fifth,  runs  along  with  the  internal  carotid  artery, 
through  the  crooked  canal  formed  for  it  in  the  temporal 
bone,  where  the  little  nerve  is  very  soft  and  pappy,  and 
in  several  subjects  divides  and  unites  again,  and  is 
joined  by  one  or  more  branches  from  the  fifth,  parti- 
cularly of  its  superior  maxillary  branch,  before  it  comes 
out  of  the  skull.  May  the  compression  of  this  nerve 
by  the  carotid  artery  when  stretohed  during  the  systole, 
contribute  to  the  diastole  of  the  heart  ? As  soon  as  the 
nerve  escapes  out  of  this  bony  canal,  it  is  connected  a 
little  way  with  the  eighth  and  ninth  ; then  separating 
from  these,  after  seeming  to  receive  additional  nerves 
from  them,  it  forms  a large  ganglion , into  which 
branches  from  the  tenth  of  the  head,  and  from  the  first 
and  second  cervical,  enter.  From  this  ganglion  the 
nerves  come  out  again  small,  to  run  down  the  neck 
along  with  the  carotid  artery,  communicating  by 
branches  with  the  cervical  nerves,  and  giving  nerves 
to  the  muscles  that  bend  the  head  and  neck.  As  the 

* Sympatheticus  major  vel  trisplanchnicus  alior.  Bichat  and 
other  modem  anatomists  have  remarked  so  many  important  differ- 
ences between  the  branches  of  the  sympathetic  and  the  oilier  nerves 
of  the  body,  that  they  have  been  disposed  to  consider  the  former  as 
a distinct  part  of  the  nervous  system.  In  fact,  it  is  composed  of 
filaments  from  almost  all  the  spinal,  and  maily  of  what  are  called 
the  cerebral  nerves,  JE. 
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intercostal  is  about  to  enter  the  ihcrax,  it  forms  another 
ganglion,  from  which  nerves  are  sent  to  the  trachea 
and  to  the  heart ; those  designed  for  the  heart  joining 
with  the  branches  of  the  eighth,  and  most  of  them  pass- 
ing between  the  two  great  arteries  and  the  auricles,  to 
the  substance  of  that  muscle.  The  intercostal  after 
this  consisting  of  two  branches,  one  going  behind,  and 
the  other  running  over  the  fore-part  of  the  subclavian 
artery,  forms  a new  ganglion  where  the  two  branches 
unite  below  that  artery,  and  then  descending  along  the 
sides  of  the  vertebrae  of  the  thorax,  receives  branches 
from  each  of  the  dorsal  nerves  ; which  branches  ap- 
pearing to  come  out  between  the  ribs,  have  given  the 
name  of  intercostal  to  the  whole  nerve.  Where  the 
addition  is  made  to  it  from  the  fifth  dorsal  nerve,  a 
branch  goes  off  obliquely  forwards;  which  being  joined 
by  such  branches  from  the  sixth,  seventh,  eighth,  and 
ninth  dorsal,  an  anterior  trunk  is  formed,  and  passes 
between  the  fibres  of  the  appendix  musculosa  of  the 
diaphragm,  to  form,  along  with  the  other  intercostal 
and  the  branches  of  the  eighth  pair,  a large  semilunar 
ganglion,  situated  between  the  coeliac  and  superior 
mesenteric  arteries  ; the  roots  of  which  are  as  it  were 
involved  in  a sort  of  nervous  net-work  of  this  ganglion, 
from  which  a great  number  of  very  small  nervous 
threads  run  out  to  be  extended  on  the  surface  of  all 
the  branches  of  those  two  arteries,  so  as  to  be  easily 
seen  when  any  of  the  arteries  are  stretched,  but  not  to 
be  raised  from  them  by  dissection  ; and  thus  the  liver, 
gall-bladder,  duodenum , pancreas,  spleen,  jejunum,  ili- 
um, and  a large  share  of  the  colon,  have  their  nerves 
sent  from  this  great  solar  ganglion  or  plexus.  May  the 
peristaltic  motion  of  the  intestines  depend  in  some 
measure  on  the  passage  of  the  intercostal  nerves 
through  the  diaphragm  ? 

Several  fibres  of  this  ganglion,  running  down  upon 
the  aorta,  meet  with  other  nerves  sent  from  the  pos- 
terior trunk  of  the  intercostal,  which  continues  its 
course  along  the  sides  of  the  vertebra;  ; they  supply 
the  glandidae  renales,  kidneys,  and  testes  in  men,  or 
ovaria  in  women  ; and  then  they  form  a net- work  up- 
on the  inferior  mesenteric  artery  where  the  nerves  of 
the  two  sides  meet,  and  accompany  the  branches  c»t 
this  artery  to  the  part  of  the  colon  that  lies  in  the  left 


OF  THE  PARTICULAR  NERVES'. 


273 


side  of  the  belly,  and  to  the  rectum,  as  far  down  as  to 
the  lower  part  of  the  pelvis. 

The  intercostal  continuing  down  by  the  side  of  the 
vertebra  of  the  loins,  is  joined  by  nerves  coming  from 
between  these  vertebrce , and  sends  nerves  to  the  organs 
of  generation  and  others  in  the  pelvis,  being  even  joined 
with  those  that  are  sent  to  the  inferior  extremities  (a). 

The  almost  universal  connexion  and  communication 
which  this  nerve  has  with  the  other  nerves  of  the  body, 
may  lead  us  to  understand  the  following,  and  a great 
many  more  phenomena : — Why  tickling  the  nose 
causes  sneezing. — Why  the  too  great  quantity  of  bile 
in  cholera  occasions  vomiting  as  w^ell  as  purging. — 

Why  people  vomit  in  colics,  in  inflammations,  or  other 
irritations  of  the  liver,  or  of  the  ducts  going  from  it  and 
the  gall  bladder. — Why  a stone  in  the  kidneys,  or 
ureters,  or  any  other  cause  irritating  those  organs, 
should  so  much  more  frequently  bring  on  vomiting 
and  other  disorders  of  the  stomach,  than  the  stone,  or 
any  other  stimulating  cause  in  the  bladder. — Why  vo- 
miting is  a symptom  of  danger  after  child-birth,  litho- 
tomy, and  other  operations  on  the  parts  in  the  pelvis - 
Why  the  obstructions  of  the  menses  are  capable  of  occa- 
sioning strangulations,  belchings,  colics,  stomach- 
aches, and  even  convulsions  in  the  extremities.  Why 
vesicatories,  applied  from  the  ears  to  the  clavicles  of 
children  labouring  under  the  iussis  convulsiva  *,  are 
frequently  of  great  service.  Why  worms  in  the  stomach 
or  bowels  excite  an  itching  in  the  nose,  or  grinding  of 
the  teeth.  Why  irritation  in  the  bowels  or  the  belly  oc- 
casions sometimes  universal  convulsions  of  the  body. 

The  spinal  nerves  rise  generally  by  a number  of  Spinal 
disgregated  fibres  from  both  the  fore  and  back-part  of nerves* 
the  medulla  spinalis,  and  soon  after  form  a little  knot 
or  ganglion,  where  they  acquire  strong  coats,  and  are 
extended  into  firm  cords.  They  are  distinguished  by 
numbers  according  to  the  vertebra}  from  between  which 
they  come  out ; the  superior  of  the  two  bones  forming 


(a)  See  Girardi  de  ncrvo  intercostali  in  Ludwig.  T.  iii.  p. 
Wrisberg  de  nervis  viscer.  abdomin  in  Ludwig.  T.  iv.  p.  50,’ 
Monro  Nerv.  Syst.  p.  141.  Tab.  xxi.  E. 

* Pertussis  or  hooping  cough.  E, 
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the  hole  through  which  they  pass,  being  the  one  from 
which  the  number  is  applied  to  each  nerve.  There 
are  generally  said  to  be  thirty  pairs  of  them ; seven  of 
which  come  out  between  the  vertebrae  of  the  neck, 
twelve  between  those  of  the  back,  five  between  those 
of  the  loins,  and  six  from  th e false  vertebrae. 

The  First  Cervical  pair  of  nerves  comes  out  be- 
tween the  first  and  second  vertebrae  of  the  neck ; and 
having  given  branches  to  join  with  the  tenth  pair  of 
the  head,  the  second  cervical  and  intercostal,  and  to 
serve  the  muscles,  that  bend  the  neck,  it  sends  its  lar- 
gest branches  backwards  to  the  extensor  muscles  of 
the  head  and  neck  ; some  of  which  piercing  through 
these  muscles,  run  up  on  the  occiput  to  be  lost  in  the 
teguments  there  ; and  many  fibres  of  it  advance  so  far 
forward  as  to  be  connected  with  the  fibrils  of  the  first 
branch  of  the  fifth  pair  of  the  head,  and  of  the  portio 
dura  of  the  auditory  nerve. — Hence  possibly  it  is  that 
a claims  hystericus  changes  suddenly  sometimes  from 
the  forehead  to  a violent  pain  and  spasm  in  the  back- 
part  of  the  head  and  neck. 

The  Second  Cervical  is  soon  joined  by  some  branch- 
es to  the  ninth  of  the  head  and  intercostal,  and  to  the 
first  and  third  of  the  neck ; then  has  a large  branch 
that  comes  out  at  the  exterior  edge  of  the  slcrnomaslo- 
ideus  muscle,  where  it  joins  with  the  accessorius  of  the 
eighth  pair;  and  is  afterwards^listributed  to  the  pla- 
tysma  myoides  *,  teguments  of  the  side  of  the  neck  and 
head,  parotid  gland,  and  external  ear,  being  connect- 
ed to  the  portio  dura  of  the  auditory  nerve,  and  to  the 
first  cervical.  The  remainder  of  this  second  cervical 
is  spent  on  the  levator  scapulae  and  the  extensors  of 
the  neck  and  head.  Generally  a large  branch  is  here 
sent  off  to  join  the  accessorius  of  the  eighth  pair,  near 
the  superior  angle  of  the  scapula. 

To  the  irritation  of  the  branches  of  this  nerve  it 
probably  is  owing,  that,  in  an  inflammation  of  the  par- 
otid gland,  the  neck  is  pained  so  far  down  as  the  cla- 
vicle, the  head  is  drawn  towards  the  shoulder  of  the  af- 
fected side,  and  the  chin  is  turned  to  the  other  side.— 


* Latissimus  colli.  Alb.  E. 
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In  opening  the  external  jugular  vein,  no  operator  can 
promise  not  to  touch  some  of  the  cutaneous  branches 
of  this  nerve  with  the  lancet ; which  occasions  a sharp 
pricking  pain  in  the  meantime,  and  a numbness  of  the 
skin  near  the  orifice  for  some  time  after. 

The  Third  Pair  of  the  neck  passes  out  between  the  Third  cei> 
third  and  fourth  cervical  vertebra; ; having  immediate-  vical 
ly  a communication  with  the  second,  and  sending 
down  a branch,  which  being  joined  by  a branch  from 
the  fourth  cervical,  forms  the  Phrenic  nerve.  This  Phrenic, 
descending  enters  the  thorax  between  the  subclavian 
vein  and  artery ; and  then  being  received  into  a groove 
formed  for  it  in  the  'pericardium , it  has  its  course  along 
this  capsula  of  the  heart,  till  it  is  lost  in  the  middle  part 
of  the  diaphragm.  The  right  phrenic  has  a straight 
course  ; but  the  left  one  is  obliged  to  make  a consider- 
able turn  outwards  to  go  over  the  prominent  pai  t of 
the  pericardium  where  the  point  of  the  heart  is  lodged. 

Hence  in  violent  palpitations  of  the  heart,  a pungent 
acute  pain  is  felt  near  the  left  orifice  of  the  stomach. 

The  middle  of  the  diaphragm  could  scarcely  have  been 
supplied  by  any  other  nerve  which  could  have  had 
such  a straight  course  as  the  phrenic.  If  the  subcla- 
vian artery  and  vein  have  any  effect  upon  this  nerve  I 
do  not  know  it  (a). 

The  other  branches  of  the  third  cervical  nerve  are 
distributed  to  the  muscles  and  teguments  at  the  lower 
part  of  the  neck  and  top  of  the  shoulder.  No  wonder 
then  that  an  inflammation  of  the  liver  or  spleen,  an  ab- 
scess in  the  lungs  adhering  to  the  diaphragm,  or  any 
other  cause  capable  of  irritating  the  diaphragm,  should 
be  attended  with  a sharp  pain  on  the  top  of  the  should- 
er, as  well  as  wounds,  ulcers,  &c.  of  this  muscle  it- 
self. If  the  irritation  of  this  muscle  be  very  violent, 

* it  may  occasion  that  convulsive  contraction  of  the  di- 
aphragm which  is  called  an  hiccup  ; and  therefore  an 
hiccup  in  inflammation  of  the  liver  has  been  justly 
declared  to  be  an  ill  symptom 

An  irritation  of  the  thoracic  nerves  which  produces 
sneezing  may  sometimes  free  the  phrenic  nerves  from 

(«)  See  AVrisberg  de  nerv.  Phrenic.  in  Ludwig  T.  iv.  p.  16. 
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any  spasm  they  occasion ; so  that  sneezing  sometimes 
takes  away  the  hiccup ; and  a deviation  of'  the  fluid  of 
the  nerves  any  other  way  may  do  the  same  thing;  or 
the  hiccup  may  also  be  sometimes  cured,  by  drawing 
up  into  the  nose  the  smoak  of  burning  paper  or  other 
acrid  fumes,  swallowing  pungent  or  aromatic  medi- 
cines, and  by  a surprize,  or  any  other  strong  applica- 
tion or  the  mind  in  thinking,  or  in  distinguishing  ob- 
jects ; or,  when  all  these  have  failed,  it  has  been  put 
away  by  the  brisk  stimulus  of  a blistering  plaster  ap- 
plied to  the  back. 

The  Fourth  Cervical  nerve,  after  sending  off  that 
branch  which  joins  with  the  third  to  form  the  phrenic, 
and  bestowing  twigs  on  the  muscles  and  glands  of  the 
neck,  runs  to  the  arm-pit,  where  it  meets  with  the 
Fifth,  Sixth,  and  Seventh  cervicals,  and  First  Dorsal, 
that  escape  in  the  interstices  of  the  musculi  scaleni,  to 
come  at  the  arm-pit  where  they  join,  separate,  and 
rejoin,  in  a way  not  easy  to  be  rightly  expressed  in 
words  ; and,  after  giving  several  considerable  nerves 
to  the  muscles  and  teguments  which  cover  the  thorax, 
they  divide  into  several  branches,  to  be  distributed  to 
all  the  parts  of  the  superior  extremity.  Seven  of  these 
branches  I shall  describe  under  particular  names. 

1.  Scapularis  runs  straight  to  the  cavitas  semilu- 
nata  of  the  upper  costa  of  the  scapula,  which  is  a hole 
in  the  recent  subject  by  a ligament  being  extended 
from  one  angle  of  the  bone  to  the  other,  giving  nerves 
in  its  way  to  the  muscles  of  the  scapula.  When  it  has 
passed  this  hole,  it  supplies  the  supra-spinalus  muscle, 
and  then  descending  at  the  anterior  root  of  the  spine 
of  the  scapula,  it  is  lost  in  the  other  muscles  that  lie 
on  the  dorsum  of  that  bone. 

2.  Articularis  sinks  downwards  at  the  axilla,  to 
get  below  the  neck  of  the  head  of  the  os  humeri,  and 
to  mount  again  at  the  back-part  of  it ; so  that  it  al- 
most surrounds  the  articulation,  and  is  distributed  to 
the  muscles  that  draw  the  arm  back,  and  to  those  that 
raise  it  up. 

3.  Cutaneus  runs  down  the  fore-part  of  the  arm 
near  the  skin,  to  which  it  gives  off  branches ; and  then 
divides  on  the  inside  of  the  fore-arm  into  several  nerves 
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which  supply  the  teguments  there,  and  on  the  palm 
of  the  hand.  In  opening  the  basilic  vein  of  the  arm 
at  the  ordinary  place,  the  same  symptoms  are  some- 
times produced  as  in  opening  the  external  jugular 
vein,  and  from  a like  cause,  to  wit,  from  hurting  a 
branch  of  this  cutaneous  nerve  with  the  lancet. 

4.  Musculo-Cutaneus,  or  perforans  Casseri,  pass-  Musculo - 
es  through  the  caraco-brachialis  muscle;  and  after 
supplying  the  biceps Jlexor  cubiti  and  brachieus  inter- 
ims, passes  behind  the  tendon  of  the  biceps,  and  over  the 
cephalic  vein,  to  be  bestowed  on  the  teguments  on  the 
outside  of  the  fore-arm  and  back  of  the  hand.  This 
nerve  is  sometimes  hurt  in  opening  the  cephalic  vein, 

and  causes  pain  and  numbness  for  a short  time  (a) 

5.  Muscularis  * has  a spiral  course  from  the  axilla  Muscular, 
under  the  os  humeri , and  backward  to  the  external 

part  of  that  bone,  supplying  by  the  way  of  the  extensor 
muscles  of  the  fore-arm,  to  which  it  runs  between  the 
two  brachiei  muscles,  and  within  the  supinator  radii 
longus.  At  the  upper  part  of  the  fore-arm,  it  sends  off 
a branch,  which  accompanies  the  supinator  longus  till 
it  comes  near  the  wrist,  where  it  passes  obliquely  over 
the  radius,  to  be  lost  in  the  back  of  the  hand  and  fin- 
gers. The  principal  part  of  this  nerve  pierces  through 
the  supinator  radii  brevis,  to  serve  the  muscles  that  ex- 
tend the  hand  and  fingers,  whose  actions  are  not  in- 
jured when  the  supinator  acts  (b). 

6.  Ulnaris  is  extended  along  the  inside  of  the  arm.  Ulnar* 
to  give  nerves  to  the  muscles  that  extend  the  fore-arm 

and  to  the  teguments  of  the  elbow.  Towards  the  low- 
er  part  of  the  arm,  it  slants  a little  backward,  to  come 
at  the  groove  behind  the  internal  + condyle  of  the  os 
humeri,  through  which  it  runs  to  the  idna.  In  its  course 
along  this  bone,  it  serves  the  neighbouring  muscles 
and  teguments  ; and  as  it  comes  near  the  wrist,  it  de- 
taches a branch  obliquely  over  the  idna  to  the  back  of 
the  hand,  to  be  lost  in  the  convex  part  of  several  fin- 
gers. The  larger  part  of  the  nerve  goes  straight  for-. 

(a)  Monro  Nerv.  Syst.  p.  136.  Tab.  xvi.  E. 

* Spiral ; Radial  of  Winslow.  E. 

(1)  Monro  Nerv.  Syst.  p.  136.  Tab,  xvi.  E. 

j-  Ulnar  condyle.  E. 


Radial. 
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ward  to  the  internal  side  of  the  os  pisiform £ of  the 
wrist ; where  it  sends  off  a branch  which  sinks  under 
the  large  tendons  in  the  palm,  to  go  across  to  the  other 
side  of  the  wrist,  serving  the  musculi  lumbricales  and 
interossei,  and  at  last  terminating  in  the  short  muscles 
of  the  thumb  and  fore-finger.  What  remains  of  the 
ulnar  nerve,  after  supplying  the  short  muscles  of  the 
little-finger,  divides  into  three  branches  ; whereof  two 
are  extended  along  the  side  of  the  sheath  of  the  ten- 
dons of  the  flexors  of  the  little  finger,  to  furnish  the 
concave  side  of  that  finger ; and  the  third  branch  is  dis- 
posed in  the  same  way  upon  the  side  of  the  ring-finger 
next  to  the  little-finger. 

When  we  lean  or  press  on  the  internal  condyle  of 
the  os  humeri,  the  numbness  and  prickling  we'fre- 
quently  feel,  point  out  the  course  of  this  nerve.  I have 
seen  a weakness  and  atrophy  in  the  parts  which  I men- 
tioned as  supplied  by  this  nerve,  after  a wound  in  the 
internal  lower  part  of  the  arm  (a). 

7.  Radialis  * accompanies  the  humeral  artery  to 
the  bending  of  the  elbow,  serving  the  flexors  of  the 
cubit  in  its  way  ,*  then  passing  through  the  pronator 
radii  teres  muscle,  it  gives  nerves  to  the  muscles  on 
the  fore- part  of  the  fore-arm,  and  continues  its  course 
near  to  the  radius,  bestowing  branches  on  the  circum- 
jacent muscles.  Near  the  wrist,  it  sometimes  gives  off 
a nerve  which  is  distributed  to  the  back  of  the  hand, 
and  the  convex  part  of  the  thumb  and  several  of  the 
fingers,  instead  of  the  branch  of  the  muscular.  The 
larger  part  of  this  nerve,  passing  behind  the  annular 
ligament  of  the  wrist,  gives  nerves  to  the  short  mus- 
cles of  the  thumb  ; and  afterwards  sends  a branch  a- 
long  each  side  of  the  sheath  of  the  tendons  of  the  flex- 
ors of  the  thumb,  fore-finger,  mid-finger,and  one  branch 
to  the  side  of  the  ring-finger,  next  to  the  middle  one, 
to  be  lost  on  the  concave  side  of  those  fingers  (6).  v 

Though  the  radial  nerve  passes  through  the  pronator 
muscle,  and  the  muscular  nerve  seems  to  be  still  more 

(a)  Monro  Nerv.  Syst.  p.  136.  Tab.  xvi.  E. 

* Median  of  Winslow.  E. 

(Z>)  Monro  Nerv.  Syst.  p.  13$.  Tab.  xviii.  £. 
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unfavourably  placed  within  the  supinator  brevis  ; yet 
the  action  of  these  muscles  does  not  seem  to  have  any 
effect  in  hindering  the  influence  of  these  nerves,  for 
the  fingers  or  hand  can  be  bended  while  pronation  is 
performing  vigorously,  and  they  can  be  extended  while 
supination  is  exercised. 

The  manner  of  the  going  off  of  these  nerves  of  the 
fingers,  both  from  the  ulnar  and  radial,  is  that  a single 
branch  is  sent  from  the  trunk  to  the  side  of  the  thumb 
and  little-finger  farthest  from  the  other  fingers  ; and 
all  the  rest  are  supplied  by  a trunk  of  a nerve  which 
splits  into  two  some  way  before  it  comes  as  far  as  the 
end  of  the  metacarpus,  to  run  along  the  sides  of  diffe- 
rent fingers  that  are  nearest  to  each  other. 

It  might  have  been  observed,  that,  in  describing 
the  posterior  branches  of  the  ulnar  and  muscular  nerve, 

I did  not  mention  the  particular  fingers,  to  the  convex 
part  of  which  they  are  distributed.  My  reason  for 
this  omission  is,  the  uncertainty  of  their  distribution ; 
for  though  sometimes  these  posterior  branches  go  to 
the  same  fingers,  to  the  concave  part  of  which  the  an- 
terior branches  of  the  uhiar  and  radial  are  sent,  yet 
frequently  they  are  distributed  otherwise. 

The  situation  of  these  brachial  nerves  in  the  axilla, 
may  let  us  see,  how  a weakness  and  atrophy  may  be 
brought  on  the  arms  by  long  continued  pressure  of 
crutches,  or  such  other  hard  substances  on  this  part ; 
and  the  course  of  them  from  the  neck  to  the  arm  may 
teach  us,  how  much  better  effects  vesicatories,  or  sti- 
mulating nervous  medicine^  would  have,  when  applied 
to  the  skin,  covering  the  transverse  processes  of  the 
vertebrae  of  the  neck,  or  at  the  axilla,  than  when  they 
are  put  between  the  shoulders,  or  upon  the  spinal  pro- 
cesses, in  convulsions  or  palsies  of  the  superior  extre- 
mities, where  a stimulus  is  required. 

The  Twelve  Dorsal  nerves  of  each  side,  as  soon  Dorsal 
as  they  escape  from  between  the  vertebrae,  send  a branch  nerves, 
forward  to  join  the  intercostal,  by  which  a communi- 
cation is  made  among  them  all ; and  they  soon  like- 
wise give  branches  backwards  to  the  muscles  that  raise 
the  trunk  of  the  body,  their  principal  trunk  being  ex- 
tended outwards  to  come  at  the  furrow  in  the  lower 
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First. 


Twelfth, 


edge  of  each  rib,  in  which  they  run  towards  the  ante- 
rior part  of  the  thorax,  between  the  internal  and  exter- 
nal intercostal  muscles,  giving  off  branches  in  their 
course  to  the  muscles  and  teguments  of  the  thorax. 

The  first  dorsal,  as  was  already  observed,  is  par- 
ticular in  this,  that  it  contributes  to  form  the  brachial 
nerves ; and  that  the  two  branches  of  the  intercostal, 
which  come  down  to  the  thorax , form  a considerable 
ganglion  with  it. 

Six  Lower.  The  six  lower  dorsal  nerves  give  branches  to  the 
diaphi*agm  and  abdominal  muscles. 

The  twelfth  joins  with  the  first  lumbar,  and  bestows 
nerves  on  the  musculus  quadratus  lumborum  and  iliacus 
inter  nus. 

May  not  the  communications  of  all  these  nerves  be 
one  reason  why  the  parts  they  serve  act  so  uniformly 
and  conjunctly  in  respiration,  and  conspire  together  in 
the  convulsive  motions  of  coughing,  sneezing,  &c. — 
The  twitching  spasms  that  happen  sometimes  in  differ- 
ent parts  of  the  muscles  of  the  abdomen,  by  an  irrita- 
tion on  the  branches  of  the  lower  dorsal  nerves,  are  in 
danger  of  occasioning  a mistake  in  practice,  by  their 
resemblance  to  the  colic,  nephritis,  &c.  The  commu- 
nications of  these  lower  ones  with  the  intercostals,  may 
serve  to  explain  the  violent  effort  of  the  abdominal 
muscle  in  tenesmus  and  in  child-bearing. 

As  the  intercostal  is  larger  in  the  thorax  than  any 
where  else,  and  seems  to  diminish  gradually  as  it  as- 
cends and  descends,  there  is  cause  to  suspect  that  this 
is  the  trunk  from  which  the  superior  and  inferior  pairs 
are  sent  as  branches. 

The  Five  Lumbar  nerves  on  each  side  communi- 
cate with  the  intercostal  and  with  each  other,  and  give 
branches  backwards  to  the  loins. 

The  first  communicates  with  the  last  dorsal,  sends 
branches  to  the  abdominal  muscles,  to  the  psoas  and 
iliacus,  and  to  the  teguments  and  muscles  on  the  fore- 
part of  the  thigh ; while  its  principal  branch  joins  with 
the  other  nerves,  to  form  the  crural  nerve. 

The  second  Lumbar  nerve  passes  through  the  psoas 
Muscle,  and  is  distributed  nearly  in  the  same  way  as 
the  former ; as  is  also  the  Third. 


Lumbar 

nerves. 

First. 


Second  and 
third. 
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Branches  of  the  second,  third,  and  fourth,  make  up  Obturator* 
one  trunk,  which  runs  along  the  fore-part  of  the  pelvis  ; 
and  passing  in  the  notch  at  the  fore-part  of  the  great 
hole  common  to  the  os  pubis  and  ischium,  is  spent  on 
the  adductor  muscles,  and  on  the  teguments  on  the  in- 
side of  the  thigh.  This  nerve  is  called  Obturator  or 
Posterior  Crural  Nerve. 

By  united  branches  from  the  first,  second,  third , and  Anterior 
fourth  lumbar  nerves,  a nerve  is  formed  that  runs  along  crural, 
the  psoas  muscle,  to  escape  with  the  external  iliac  ves- 
sels out  of  the  abdomen  below  the  tendinous  arcade  of 
the  external  oblique  muscle.  This  nerve,  which  is 
named  the  Anterior  Crural,  is  distributed  principally 
to  the  muscles  and  teguments  on  the  fore-part  of  the 
thigh.  A branch,  however,  of  this  nerve  runs  down 
the  inside  of  the  leg  to  the  upper  part  of  the  foot,  keep- 
ing near  to  the  vena  saphcena  ; in  opening  of  which 
with  a lancet  at  the  ancle,  the  nerve  is  sometimes  hui’t, 
and  occasions  sharp  pain  at  the  time  of  the  operation, 
and  numbness  afterwards. 

The  remainder  of  the  fourth  lumbar  and  the  fifth 
join  in  composing  the  largest  nerve  in  the  body ; which 
is  soon  to  be  described. 

Whoever  attends  to  the  course  of  these  lumbar 
nerves,  and  of  the  spermatic  vessels  and  nerves  upon 
the  psoas  muscle,  with  the  oblique  passage  of  the  \ireter 
over  that  muscle,  will  not  be  surprised,  that  when  a 
stone  is  passing  in  this  canal,  or  even  when  it  is  in- 
flamed, the  trunk  of  the  body  cannot  be  raised  erect, 
without  great  pain ; or  that  the  skin  of  the  thigh  be- 
comes less  sensible,  and  the  thigh  is  drawn  forward, 
and  that  the  testicle  often  swells  and  is  drawn  convul- 
sively towards  the  ring  of  the  abdominal  muscles. 

The  Six  Pairs  of  the  false  VERTEBRiE  consist  each  Six  pairs  of 
of  small  posterior  branches  sent  to  the  hips,  and  of  false  verte. 
large  anterior  branches.  brae. 

The  first,  second,  and  third,  after  coming  through  Sciatic, 
the  three  upper  holes  in  the  fore-part  of  the  os  sacrum, 
join  together  with  the  fourth  and  fifth  of  the  loins,  to 
form  the  largest  nerve  of  the  body,  which  is  well 
known  by  the  name  of  Sciatic  or  Ischialic  nerve  : This, 
after  sending  large  nerves  to  the  different  parts  of  the 
pelvis,  and  to  the  external  parts  of  generation  and  the 
podex,  as  also  to  the  muscles  of  the  hips,  passes  behind 
the  great  tuber  of  the  os  ischium,  and  then  over  the  qua*. 
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drigemini  * muscles  to  run  down  near  to  the  bone  of 
the  thigh  at  its-  back  part,  giving  off  nerves  to  the 
neighbouring  muscles  and  teguments.  Some  way 
above  the  ham,  where  it  has  the  name  of  the  popliteus 
nerve,  it  sends  off  a large  branch  that  passes  over  the 
fibula,  and  sinking  in  among  the  muscles  on  the  ante- 
rior external  part  of  the  leg,  runs  down  to  the  foot,  to 
be  lost  in  the  upper  part  of  the  larger  toes,  supplying 
the  neighbouring  muscles  and  teguments  every  where 
in  its  passage.  The  larger  branch  of  the  sciatic,  after 
giving  branches  to  the  muscles  and  teguments  about 
the  ham  and  knee,  and  sending  a large  cutaneous  nerve 
down  the  calf  of  the  leg,  to  be  lost  at  last  on  the  out- 
side of  the  foot  and  upper  part  of  the  lesser  toes,  sinks 
below  the  gemellus  muscle,  and  distributes  nerves  to 
the  muscles  on  the  back  of  the  leg ; among  which  it 
continues  its  course,  till  passing  behind  the  internal 
malleolus,  and  in  the  internal  hollow  of  the  os  calcis,  it 
divides  into  the  two  plantar  nerves ; the  internal  of 
which  is  distributed  to  the  toes  in  the  same  manner 
that  the  radial  nerve  of  the  hand  serves  the  concave 
side  of  the  thumb  and  fingers;  and  the  external  plantar 
is  divided  and  distributed  to  the  sole  of  the  foot  and 
toes,  nearly  as  the  ulnar  nerve  is  in  the  palm  of  the 
hand,  and  in  the  concave  part  of  the  fingers. 

Several  branches  of  these  nerves,  that  serve  the  infe- 
rior extremities,  pierce  through  muscles* 

By  applying  what  was  said  of  the  nerves  in  general 
to  the  particular  distribution  of  the  nerves  of  the  infe- 
rior extremities,  we  may  see  how  people  with  fractured 
legs,  especially  where  there  are  splinters,  should  be 
subject  to  convulsive  startings  of  the  fractured  mem- 
ber j— why,  upon  tying  the  blood  vessels  in  an  ampu- 
tation of  the  leg,  the  patients  should  sometimes  com- 
plain of  violent  pain  in  their  toes ; — why  such  patients 
should  also  be  troubled  with  startings; — why,  fora 
considerable  time  after  the  amputation  of  the  diseased 
limb,  when  the  suppuration  is  well  advanced,  they 
should  complain  of  pain  in  the  sore  which  occasioned 
the  amputation. 

The  Fourth,  which,  with  the  two  following,  is  much 

* Pyriformis,  gemini  and  quadratus  femoris,  Alb.  taken  toge- 
ther. E. 
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smaller  than  the  three  superior,  is  soon  lost  in  the 
vesica  urinaria  and  intcslinum  rectum. 

The  Fifth  comes  forward  between  the  extremity  of 
the  os  sacrum  and  coccygis,  to  be  distributed  princi- 
pally to  the  levatores  ani. 

The  Sixth,  which  some  think  only  a production  of 
the  dura  mater , advances  forward  below  the  broad 
shoulders  of  the  first  bone  of  the  os  coccygis , and  is  lost 
in  the  sphincter  ani  and  teguments  covering  it  (n). 

The  branches  of  the  four  last  cervical  nerves,  and  of 
the  first  dorsal,  which  are  bestowed  on  the  superior  ex- 
tremities■,  and  the  two  crurals,  with  the  sciatic,  which 
are  distributed  to  the  inferior  extremities,  are  much 
larger  in  proportion  to  the  parts  they  serve,  than  the 
nerves  of  the  trunk  of  the  body,  and  especially  of  the 
viscera,  and  for  a very  good  reason,  that  in  the  most 
common  necessary  actions  of  life,  a sufficient  quantity 
of  the  fluid,  on  which  the  influence  of  nerves  seems 
to  depend,  may  be  applied  to  the  muscles  there, 
which  are  obliged  to  perform  more  frequent  and  vio- 
lent contractions  than  any  other  parts.  The  size  of 
the  nerves  of  the  inferior  extremities  seems  larger  pro- 
portionally than  in  the  superior  extremities  ; the  infe- 
rior extremities  having  the  weight  of  the  whole  body 
to  sustain,  and  that  frequently  at  a great  disadvantage. 
What  the  effect  is  of  the  nerves  here  being  injured, 
we  see  daily,  when  people  happen,  by  sitting  wrong, 
to  compress  the  sciatic  nerve,  they  are  incapable,  for 
some  time  after,  of  supporting  themselves  on  the  affect-, 
ed  extremity  ; And  this  is  still  more  remarkable  in  the 
sciatica  or  hip-gout,  in  which  the  member  is  not  only 
weakened,  but  gradually  shrivels  and  wastes  (6). 

(a)  On  those  nerves,  see  Schmidt  Comment,  do  Ncrv.  Lumbal, 
and  Fischer  Descript.  Anatom.  Nerv.  Lumbal.  Sacral,  ct  .Ext re- 
mit. inferior.  E. 

(b)  For  a more  minute  account  of  the  particular  nerves.  See 
Winslow  Expos.  Anat.  des  Nerfs  ; Bell’s  Anatomy,  vol.  iii.;  Bis 
chat  Anat.  Descript,  tom.  iii.  and  Ludwig  Scriptor.  Neurolog, 
passim.  E. 


End  of  the  Anatomy  of  the  NEB  FES, 
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DESCRIPTION 

OF  THE 

X 

human  lacteal  sac  and  duct. 


The  receptaculum  chyli  of  Pecquet,  or  saccus  lacteus  of 
Van  Horne,  is  a membranous  somewhat  pyriform  bag, 
two- thirds  of  an  inch  long,  one-third  of  an  inch  over  in 
its  largest  part  when  collapsed ; situated  on  the  first 
vertebra  of  the  loins  to  the  right  of  the  aorta,  a little 
higher  than  the  right  emulgent  artery,  behind  the  right 
inferior  muscle  of  the  diaphragm  : it  is  formed  by  the 
union  of  three  tubes,  one  from  under  the  aorta,  the 
second  from  the  interstice  of  the  aorta  and  cava,  the 
third  from  under  the  emulgens  of  the  right  side.  The 
lacteal  sac,  becoming  gradually  smaller  towards  its 
upper  part,  is  contracted  into  a slender  membranous 
pipe,  of  about  a line  diameter,  which  is  generally  nam- 
ed the  Thoracic  Duct.  This  passes  betwixt  the  mus- 
cular appendices  or  inferior  muscles  of  the  diaphragm, 
on  the  right  oT  and  somewhat  behind  the  aorta;  then, 
being  leH^sy^ih  the  cellular  substance  behind  the 
pleura,  it  mounts  between  the  aorta  and  th evena  azygos 
as  far  as  the  fifth  vertebra  of  the  thorax,  where  it  is 
hid  by  the  azygos,  as  this  vein  rises  forwards  to  join 
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the  descending  or  superior  cava;  after  which  the  duct 
passes  obliquely  over  to  the  left  side  behind  the  oesopha- 
gus, aorta  descendens , and  the  great  curvature  of  the 
aorta,  until  it  reaches  the  left  carotid  artery ; behind 
which,  on  the  left  side  of  the  oesophagus,  it  runs  to  the 
interstice  of  the  first  and  second  vertebra  of  the  thorax, 
where  it  begins  to  separate  from  the  carotid,  stretch- 
ing farther  towards  the  left  internal  jugular  vein  by  a 
circular  turn,  whose  convex  part  is  uppermost.  At  the 
top  of  this  arch  it  splits  into  two  for  a line  and  a half; 
the  superior  branch  receiving  into  it  a large  lympha- 
tic vessel  from  the  cervical  glands.  This  lymphatic 
appears,  by  blowing  air  and  injecting  liquors  into  it, 
to  have  few  valves.  When  the  two  branches  are  again 
united,  the  duct  continues  its  course  towards  the  in- 
ternal jugular  vein,  behind  which  it  descends,  and,  im- 
mediately at  the  left  side  of  the  insertion  of  this  vein, 
enters  the  superior  posterior  part  of  the  left  subclavian 
vein,  whose  internal  membrane  duplicated,  forms  a 
semilunar  valve  that  is  convex  externally,  and  covers 
two-thirds  of  the  orifice  at  the  duct;  immediately  be- 
low this  orifice,  a cervical  vein  from  the  musculi  sea - 
leni  enters  the  subclavian. 

The  coats  of  the  sac  and  duct  are  thin  transparent 
membranes  ; from  the  inside  of  which,  in  the  duct, 
small  semilunar  valves  are  produced,  most  commonly 
in  pairs  ; which  are  so  situated  as  to  allow  the  passage 
of  liquors  upwards,  but  oppose  their  return  in  an  op- 
posite course.  The  number  of  these  is  generally  ten  or 
twelve. 

This  is  the  most  simple  and  common  course,  situa- 
tion, and  structure,  of  the  reccptaculum  cliyli  and  thora- 
cic duct ; but  having  had  occasion  to  observe  a variety 
of  these  parts,  of  different  subjects,  I shall  set  down 
the  most  remarkable  of  them. 

The  sac  is  sometimes  situated  lower  down  than  in 
the  former  description;  is  not  always  of  the  same  di- 
mensions ; is  not  composed  of  the  same  number  of 
ducts ; and  frequently  appears  to  consist  of  several 
small  cells  or  ducts,  instead  of  being  one  simple  cavity. 

The  diameter  of  the  duct  is  various  in  most  bodies, 
and  is  seldom  uniform  in  the  same  subject ; but  fre- 
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quently  sudden  enlargements  or  sacculi  of  it  are  ob- 
servable. The  divisions  which  authors  mention  of  this 
duct  are  very  uncertain.  I have  seen  it  divided  into 
two,  whereof  one  branch  climbed  over  the'fore-part  of 
the  aorta  at  the  eighth  vertebra  of  the  thorax,  and  at  the 
fifth  slipped  behind  that  artery,  to  join  the  other  branch 
which  continued  in  the  ordinary  course.  The  precise 
vertebra,  where  it  begins  to  turn  to  the  left  side,  is  also 
uncertain.  Frequently  it  does  not  split  at  its  superior 
arch;  in  which  case  a large  sac  is  found  near  its  aper- 
ture into  the  subclavian  vein.  Generally  it  has  but  one 
orifice;  though  I have  seen  two  in  one  body,  and  three 
in  another : Nay,  sometimes  it  divides  into  two,  un- 
der the  curvature  of  the  great  artery  ; one  goes  to  the 
right,  another  to  the  left  subclavian  vein  ; and  I have 
foundthisduct  discharging  itself  entirely  into  theright 
subclavian.  The  lymphatic  vessel  which  enters  its  su- 
perior arch,  is  often  sent  from  the  thyroid  gland  (a). 

Is  not  the  situation  of  the  receplaculum  chyli  so 
much  nearer  the  muscular  appendices  of  the  diaphragm 
in  men  than  in  brutes,  designed  to  supply  the  disad- 
vantageous course  the  chyle  must  otherwise  have  in 
our  erect  posture  ? 

Do  not  the  descent  of  the  end  of  the  duct  to  the 
subclavian  vein,  and  the  opening  of  the  lymphatic  in- 
to the  top  of  the  arch,  contribute  to  the  ready  admis- 
sion of  the  chyle  into  that  vein  ? 

(a)  See  Cruickshank’s  Anatomy  of  the  absorbent  Vessels.  £. 


SUPPLEMENT, 

CONTAINING  A 

DESCRIPTION  OF  THE  OSSEOUS  STRUCTURE 

OF  THE 

INTERNAL  EAR.  (a) 

BY  THE  EDITOR. 


Although  the  celebrated  author  of  the  foregoing  pa„ 
geshas  thought  proper  to  omit  a description  of  the  bony 
structure  of  the  internal  ear,  exhibited  by  a dissec- 
tion of  the  petrous  portion  of  the  temporal  bone,  this 
omission  is  an  evident  deficiency  in  a work  which,  in 
all  other  respects,  is  the  most  complete  of  its  kind ; 
and  it  has  been  judged  proper,  in  the  present  edition, 
to  supply  it  by  the  following  view. 

On  carefully  opening  the  petrous  portion  of  the  Mraiut] 
temporal  bone,  we  see  within  it  certain  cavities  con-  auditorium 
tainingsmallbones,  and  lined  with  membranes,  on  which 
are  expanded  nervous  filaments.  This  dissection  may 
be  made  in  two  ways,  according  as  we  begin  on  the 
lateral  or  mesial  side  of  the  os  petrosum.  In  this  des- 
cription the  former  method  is  pursued.  The  exter- 
nal auditory  passage,  noticed  at  p.  67>  runs  inwards 
in  a curved  direction,  first  rising  coroncid  and  glabelladt 
and  then  turning  basilad,  where  it  terminates  in  a 
ring,  into  which  is  fixed  a membrane  called  mem - 
hr  ana  iympani , as  it  is  stretched  over  the  first  cavity 
like  the  head  of  a drum.  Behind  this  membrane  are 
seen,  shining  through  it,  some  little  bones,  and,  on 

(a)  Seep.  70. 
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carefully  removing  the  membrane,  the  cavity  of  the 
tympanum  is  brought  into  view  (a). 

Tympanum-  This  cavity  is  of  an  irregular  hemispherical  form, 
and  so  shallow  as  just  to  contain  between  the  mem« 
brane  and  the  mesial  side  of  the  cavity  the  ossicula 
audilus.  The  cavity  is  furnished  with  several  open- 
ings and  holes,  and  a remarkable  eminence.  One  of 
the  openings  is  in  the  glabellar  side,  and  leads  to  the 
eustachian  tube,  by  which  the  tympanum  communicates 
with  the  fauces.  Another  opening  leads  iniad  to  the 
cells  of  the  mastoid  process,  and  is  closed  with  a bone, 
as  will  be  presently  described.  Behind,  or  rather  mes- 
iad  of,  the  ossicula,  are  two  holes,  the  one  coronad,  call- 
ed fenestra  ovalis,  or  the  oval  hole,  the  other  basilad  of 
the  former,  and  denominated  fenestra  rotunda,  or  the 
round  hole  ; and  both  these  holes  are  closed,  the  for- 
mer with  a peculiar  bone,  the  latter  with  a membrane. 
The  eminence  mentioned  above  lies  between  these 
last  two  holes,  and  is  called  promontory  {b). 

Osiicula  The  ossicula  audilus  consist  of  four  very  small  bones, 

audilus.  which  are  articulated  together,  and  are  contiguous  to 
the  parts  already  noticed.  They  are  denominated  mal- 
leus or  the  mallet,  incus  or  the  anvil,  os  orbiculare  or 
the  spherical  bone,  and  stapes,  or  the  stirrup  (c). 

Malleus.  The  Malleus  is  the  largest  of  the  four  bones,  and 
is  situated  contiguous  to  the  membrana  tympani.  It 
consists  of  a round  head,  which  forms  the  greater  part 
of  the  bone ; of  a handle  separated  from  the  head  by  a 
neck,  and  of  two  processes.  The  head  is  most  coro- 
nad, and  the  handle  extends  basilad,  and  a little  late- 
rad  and  glabellad,  nearly  opposite  the  middle  of  the 
membrane,  and  placed  at  an  obtuse  angle  with  the 
neck.  One  of  the  processes,  called,  after  Raw,  pro~ 
cessus  Ravianus,  rises  from  the  neck  of  the  bone,  is 
long  and  slender,  and  stretches  glabellad  and  laterad 
to  the  fissure  in  the  articular  cavity  of  the  temporal 
bone.  The  other,  or  short  process,  is  nearly  a con- 
tinuation of  the  handle  and  rises  coronad  to  near  the 
coronal  edge  of  the  tympanum.  The  former  gives  in- 
sertion to  the  muscle  called  ex ternus  mallei , and  into 

(a)  Albin.  Acad.  Annot.  lib.  iv.  Tab.  i.  Fig.  1. 

(&)  Albin.  Acad.  Annot.  lib.  iv.  Tab.  i.  Fig.  3. 

<c)  Albin.  loc.  citat.  Fig.  3.  Mitchell  Engrav.  PI.  viii.  Fig.  19. 
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the  handle  are  inserted  two  muscles,  the  laxalor  tym - 
paiii  and  the  tensor  tympani. 

The  malleus  is  connected  by  ginglymus  with  the 
next  bone  by  the  round  head,  which  is  covered  with 
cartilage,  and  by  its  long  process  with  the  body  of  the 
temporal  bone,  while  its  handle  is  attached  by  an  in- 
termediate membrane  to  the  membrama  tympani.  It 
is  perfectly  ossified  in  a foetus  of  nine  months.  Its 
principal  use  is  to  act  as  a lever  for  enabling  the  mus- 
cles attached  to  it,  to  increase  or  diminish  the  tension 
of  the  mcmbrana  tympani,  and  thus  modify  the  sounds 
or  impulses  of  the  air,  which  strike  upon  the  latter  ; 
but  from  the  solidity  of  its  texture,  it  must,  like  the 
other  ossicula,  contribute  materially  to  the  propagation 
of  those  sounds  towards  the  most  internal  cavities  of 
the  organ  of  hearing.  Its  motions  will  be  better  un- 
derstood after  describing  its  articulation  with  the  next 
bone  (a). 

The  incus , not  less  aptly  named  from  its  figure  and  Incus. 
connexion  with  the  snalleus  than  this  latter  bone,  is 
the  next  in  point  of  size.  It  is  composed  of  a body 
and  two  processes.  The  body  is  broad,  and  has  a re- 
markable hollow,  containing  a furrow  and  linear 
eminences  corresponding  to  similar  inequalities  of  sur- 
face on  the  head  of  the  malleus , Round  the  edge  of 
this  hollow  the  bone  is  scabrous,  where  a capsular  liga- 
ment is  attached  for  securing  the  articulation  with  the 
malleus.  One  of  the  processes  is  longer  and  more  taper- 
ing than  the  other,  and  runs  basilad  and  a little  cen- 
trad,  but  nearly  parallel  to  the  handle  of  the  malleus, 
and  has  at  its  extremity  a slight  depression  for  its  arti- 
culation with  the  next  bone.  The  shorter  process  is 
situated  in  nearly  a horizontal  position,  extending 
iniad  and  centrad,  within  a sinus  of  the  os  petrosum 
to  the  mastoid  cells.  In  its  substance  the  incus  re- 
sembles the  other  ossicula.  Its  connexions  may  be 
readily  understood  from  the  above  description  and  the 
relative  situation  of  its  several  parts  (6). 

(a)  Mitchell,  Engrav.  PI.  viii.  fig.  11,  1.5,  19. 

(b)  Albin.  Acad.  Ann.  lib.  IV.  Tab.  I.  fig.  2.  Tab.  II.  ftg.  6. 
Mitchell,  Engrav.  Pi.  viii.  fig.  12,  1G,  and  19. 
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The  incus  either  has  no  motion,  or  one  that  is  very 
circumscribed,  and  its  only  use  seems  to  be  to  assist 
in  the  propagation  of  sounds  ; but  the  motions  of  the 
malleus  are  less  confined.  Its  head  indeed  is  so  arti- 
culated with  the  incus,  as  to  admit  of  motion  only  in 
two  directions,  that  is,  in  the  direction  of  the  grooves 
and  prominences.  Its  principal  moving  part  is  the 
handle,  which,  by  the  various  muscles  attached  to  the 
bone,  can  be  moved  to  either  side,  and  rotated  a little 
on  its  axis  ; and  being  closely  connected  with  the  mem - 
brana  tympani,  must  carry  that  membrane  with  it,  so 
as  to  stretch  or  relax  it,  and  thus  increase  or  diminish 
the  intensity  of  sounds.  Hence,  a thickening  or  in- 
duration of  the  membrane,  a rupture  of  that  mem- 
brane, or  a loss  of  the  malleus,  by  internal  suppura- 
tion, though  seldom  productive  of  total  deafness,  ma- 
terially impedes  the  sense  of  hearing.  Hence  too,  in 
partial  deafness  occasioned  by  the  first  cause,  a per- 
foration of  the  membrane,  though  it  cannot  restore 
its  mobility,  often  improves  the  faculty,  by  admitting 
the  pulses  of  the  air  to  the  ossicula  (a). 

The  os  orbiculare  is  the  smallest  of  the  bones  of 
hearing,  and  indeed  of  the  whole  body.  It  is  not 
perfectly  spherical,  but  is  a little  flattened  on  one  side, 
and  more  convex  on  the  other;  it  lies  immediately 
between  the  extremity  of  the  long  process  of  the  incus 
and  the  head  of  the  stapes,  so  as  to  form  a connecting 
link  in  the  chain  of  bones,  and  this  seems  to  be  its  only 
use.  It  is  secured  in  its  situation  by  ligament  ( b ). 

The  last  bone  of  the  tympanum  bears  an  apt  resem- 
blance to  a stirrup,  having  a small  head,  two  side  pro- 
cesses or  legs,  and  a foot.  It  is  placed  nearly  perpen- 
dicular to  the  long  process  of  the  incus,  with  its  foot 
resting  on  the  back  of  the  tympanum  and  filling  up 
the  oval  hole.  Its  head  has  a spherical  hollow,  for  re- 
ceiving the  central  surface  of  the  preceding  bone  ; 
its  legs  are  curved  but  of  unequal  lengths,  that  on  the 
inial  side  of  the  tympanum  being  larger  and  more 
curved.  These  legs  are  united  together  by  a dense 
membrane,  which  is  fixed  to  the  hollow  of  the  foot. 

(а)  Astley  Cooper,  Philos.  Trans.  1801.  p.  435. 

(б)  Mitchell  Engrav.  Plate  viii.  fig*  l -I,  16,  IS. 
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This  last  part  is  of  an  oval  form,  corresponding  to  the 
figure  of  the  hole  which  it  fills  up.  The  foot  is  not 
entirely  bony,  but  its  centre  is  occupied  by  a mem- 
brane forming  part  of  the  partition  between  the  tym- 
panum and  the  central  cavity  of  the  ear.  Between  the 
neck  and  the  legs,  on  the  inial  and  coronal  part,  is  in- 
serted the  muscle  called  stapedius,  by  which  the  inial 
leg  of  the  bone  is  moved  centrad,  and  a little  coronad, 
and  the  other  leg  is  of  course  turned  in  opposite  direc- 
tions. The  use  of  this  bone  is  chiefly  to  communi- 
cate sounds  through  th e fenestra  ovalis  to  the  labyrinth, 
and  by  its  mobility  it  probably  stretches  the  mem- 
brane contained  within  its  foot,  so  as  to  increase  the 
intensity  of  the  sound.  This  bone  seems  to  be  the 
most  essential  of  the  ossicula,  as  it  has  been  remarked 
that  while  it  remains,  though  the  other  bones  have 
been  destroyed,  the  hearing  is  not  entirely  lost,  and 
may  even  be  improved  by  time  («). 

The  central  plate  of  the  tympanum,  may  be  said  to  Labyrinth . 
form  the  peripheral  or  lateral  plate  of  the  cavity  which 
lies  immediately  behind  it,  and  is  obscurely  marked 
with  some  of  the  eminences  and  depressions  that  bound 
this  cavity  ; but  to  bring  the  parts  of  the  labyrinth 
more  completely  into  view,  it  is  necessary  to  cut  and 
file  away  the  back-part  of  the  tympanum,  when  we  come 
to  a very  complex  cavity,  called  from  that  circumstance, 
labyrinth,  consisting  of  three  principal  divisions,  the 
vestibule,  the  cochlea,  and  the  semicircular  canals.  The 
cochlea  is  situated  most  glabellad  and  mesiad  ; the  se- 
micircular canals,  most  iniad  and  laterad,  and  the  ves- 
tibule occupies  the  centre  between  them  (6).  It  must 
be  remarked,  that  in  their  natural  situation  these  ca- 
vities are  hollowed  out  within  the  substance  of  the  os 
pelrosum,  and  have  not  the  external  form  in  which  they 
are  usually  represented  in  anatomical  engravings,  till 
the  surrounding  parts  have  been  removed  by  the  instru- 
ments of  the  dissector. 

Within  the  vestibule  are  seen  several  holes  or  open-  Vestibule. 

( a ) Mitchell  Engrav.  Plate  viii.  fig.  13,  17,  13. 

(i)  Albin.  Acad.  Ann.  lib.  iv.  tab.  1.  fig.  5, 
gray.  Plate  viii.  fig.  20,  21. 
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ings.  One  of  these  openings  is  situated  laterad,  and  is 
the  oval  hole  leading  from  the  tympanum  ; five  others 
towards  the  inial  side  of  the  vestibule  lead  to  the 
three  semicircular  canals.  Another  opening,  leading 
to  part  of  the  cochlea,  is  seen  on  the  glabellar  side ; 
and  several  other  holes  and  a spongy  cribriform  plate, 
the  central  or  mesial  side  of  the  vestibule,  lead  to- 
wards the  cavity  of  the  cranium,  to  give  passage  to  ves- 
sels and  nervous  filaments  from  that  cavity. 

There  are  three  semicircular  canals,  denominated 
from  their  positions,  superior,  horizontal,  and  vertical. 
Each  of  these  canals  at  one  extremity,  opens  into  the 
vestibule  by  a separate  hole,  and  the  superior  canal  has 
also  a separate  opening  at  the  other  extremity,  but 
the  other  two,  before  terminating  in  the  vestibule,  unite 
into  one  canal,  and  form  a common  orifice.  The  inte- 
rior of  each  of  these  bony  canals,  as  well  as  the  other 
cavities,  is  lined  with  a membrane  which  is  also  hol- 
low. These  hollow  membranes  are  sometimes  called 
the  membranous  canals  (a). 

The  cochlea  is  a double  spiral  cavity,  resembling 
the  inside  of  the  shell  of  a periwinkle ; its  structure  is 
not  easily  described  in  words.  If  we  suppose  a pretty 
long  hollow  cone,  divided  longitudinally  by  a parti- 
tion on  one  side,  that  reaches  nearly  to  the  point,  to 
be  wrapped  spirally  round  a central  pillar,  (alsoi 
formed  of  a short  hollow  cone)  so  as  to  make  two  turns 
and  a half,  and  still  preserve  its  conical  shape,  we  shall 
have  a tolerably  correct  idea  of  the  internal  structure 
of  the  cochlea.  The  spiral  turns  supposed  to  be  made 
by  the  larger  cone  are  called  scalce,  from  their  fancied 
resemblance  to  a winding  stair-case.  One  of  these 
scalas  opens  directly  into  the  vestibule,  by  the  holes 
already  mentioned,  and  is  therefore  called  scala  vesti- 
buli,  but  die  other  reaches  to  the  tympanum,  and  forms 
the  round  hole  described  under  that  cavity.  It  is 
called  scala  tympani.  The  partition  that  divides  the  two 
spiral  cavities  from  each  other,  is  called  lamina  spira- 
lis or  the  spiral  plate,  and  in  the  recent  state  is  com- 

(a)  Albin  Ann.  Acad.  lib.  iv.  tab.  1.  fig.  5,  6.  tab.  2.  fig.  2,  3, 
4,  5.  Mitchell  Engrav.  plate  viii.  fig.  20,  21. 
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posed  of  a spongy  bony  plate  next  the  central  pillar, 
and  a membrane  stretching  from  its  edge,  to  the  op- 
posite side  of  the  cavity.  The  short  cone  which  forms 
the  central  pillar  is  called  modiolus , and  above  this  is 
a funnel-shaped  cavity,  thence  called  infundibulum,  ap- 
pearing like  another  cone,  joining  the  former,  point  to 
point,  and  communicating  with  it.  Here  the  spiral 
plate  is  deficient,  so  that  the  spiral  canals  of  the  coch- 
lea communicate  together  at  the  infundibulum.  All 
the  cavities  now  described  are  lined  with  a fibrous 
membrane,  constituting  their  internal  periosteum,  and 
the  interstices  are  filled  with  a watery  liquor,  which 
sometimes  coagulates,  or  is  inspissated,  so  as  to  prevent 
the  propagation  of  sounds  within  these  internal  cavi- 
ties, and  thus  produce  total  deafness. 

Besides  the  openings  already  mentioned,  there  are 
two  conical  sinuses  that  pass  through  the  os  pelrosum 
to  its  central  surface  within  the  skull,  and  terminate 
there  in  small  triangular  orifices  on  each  side  of  the 
internal  auditory  passage.  These  are  denominated 
aquceductus  cochlece,  and  aqiiccduclus  vestibuli,  as  they 
were  supposed  by  Cotunnius  to  carry  off  the  superflu- 
ous water  of  the  labyrinth.  Their  use  seems  not  to  be 
well  understood  (a). 

(a)  On  this  subject  see  Valsalva,  De  Aure  Humana.  Monro  on 
the  Brain*  Eye  and  Ear.  Scarpa  He  Olfact,  et  Audit.  Soemmer- 
ring,  Abbildung.  des  Menslich.  Hoerorgaues,  and  Saunders’  Anat, 
of  the  Human  Ear. 
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Abductor  nerves,  26 4 

Accessory  nerve,  268. 

Acetabulum  of  ossa  innominata,  150. 

Analysis,  chemical,  of  bones,  11. 

Acoustic  or  auditory  nerve,  267. 

Apophyses,  their  different  sorts,  uses,  18.  Many  so  named  are 
epiphyses,  19. 

Appendices,  vid.  Epiphyses. 

Arm-bone,  vid.  humeri  os. 

Arthrodia,  30,  32. 

Articular  nerve,  276. 

Articulations,  28.  Symphysis,  29.  Synarthrosis,  ib.  Diavthro- 
sis,  30,  32.  Dispute  concerning  them,  31. 

Astragalus,  222.  Its  articulation,  223.  Of  children,  221. 

Atlas,  or  the  first  vertebra  of  the  neck,  127.  Of  infants,  128. 

Axis  or  third  vertebra  colli,  132. 

B. 

Blood,  motion  of  within  the  head,  225. 

Bones,  what,  4.  Their  plates,  ib.  Fibres,  claviculi,  5.  Can- 
celli,  ib.  Arteries,  7.  Veins,  8.  Nerves,  ib.  Circulation  ot 
their  liquors,  nourishment,  increase,  decrease,  9.  Phenomena 
and  diseases,  9,  15.  Transverse  canals,  9.  Longitudinal  ones, 
ib.  Analysis,  11.  Periosteum  internum,  ib.  Marrow,  13. 
Distinguished  into  broad  and  round,  16.  Strength  increased  by 
being  hollow,  ib.  Processes,  18.  Cavities,  19.  Epiphyses,  20. 
Ossification,  21.  Phenomena,  25.  Articulations,  28. 

Breast  bone,  vid.  Sternum. 

Bregma,  61. 

Broad  bones,  their  structure,  1 6. 

C. 

Calcis  os,  213.  Of  children,  211, 

Cancelli  of  bones,  5.  Corrugati,  cribriformes,  reticulares,  uses,  ib. 
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Canini  dentes,  1 13. 

Carpus  consists  of  eight  bones,  184.  Its  figure,  substance,  ar- 
ticulation, motions,  188.  Uses;  of  infants,  189. 

Cartilages,  what ; their  plates,  fibres,  36.  Vessels,  87.  Nerves, 
ib.  Ossification,  how  prevented,  ib.  Their  uses,  diseases,  38. 

Cavities  of  bones,  their  different  kinds,  19. ; uses,  ibid. 

Cervical  vertebra,  their  distinguishing  marks,  125:  Atlas,  127. 

Dentata,  128.  Axis,  132.  Seventh,  ibid. 

Cheek-bones,  vid.  M alarum  ossa. 

Clavicles,  166.  Internal  end,  ib.  Body,  167.  External  end, 
medullary  vessels,  ib.  Substance,  articulation,  of  children ; 
uses,  168. 

Claviculi  of  bones,  perpendicular,  oblique,  headed,  crooked,  5. 

Coccygis  os,  141.  Its  first  bone,  ibid.  Its  2d,  3d,  4th  bones,  142. 
Substance,  motion,  diseases,  uses,  143. 

Collar-bone,  vid.  Clavicle. 

Coronal  suture,  48. 

Cortical  part  of  the  encephalon  most  vascular,  225. 

Costae,  vid.  Ribs. 

Cranium,  its  figure,  45.  Surfaces,  ib.  Tables,  diploe,  47.  Con- 
sists of  six  proper,  ib.  and  two  common  bones,  48.  Its  sutures,  ib. 

Crural  nerves,  anterior,  28. 

posterior,  28. 

Cubitus,  vid.  Fore-arm. 

Cuboidcs  os,  215. 

Cuneiforme  os,  of  the  wrist,  1 85. 

Cuneiformia  ossa,  of  the  foot,  externum,  215.  medium  internum, 
216. 

Cutaneous  nerve,  276. 

D. 

Dentata,  or  2d  vertebra  of  the  neck,  128.  its  distinguishing  marks, 
ibid;  of  infants,  130. 

Dentes,  vid.  Teeth. 

Diarthrosis,  30.  32.  Its  three  species,  Enarthrosis,  Arthro- 
dia, Ginglimus,  ibid.  , 

Digiti,  vid.  Fingers  and  Toes. 

Diploe  of  the  skull,  47. 

Dorsal  vertebrae,  their  distinguishing  marks,  132.  Wherein  they 
differ  from  each  other,  134. 

E. 

Enarthrosis,  30,  32. 

Epiphyses,  20.  Several  have  epophyses,  ibid.  Their  uses,  ibid. 

Ethmoidal  suture,  52. 

Ethmoides  os.  Its  cribriform  plate.  Nasal  plate,  77.  Cellulae, 
ossa  spongiosa,  connexion,  78.  Uses,  morbid  phenomena;  of 
a child,  79. 

Extremities  inferior,  196.-Consist,  each,  of  thigh,  ib.  Leg,  201. 
Foot,  210. 

..  — — superior,  166.  consist,  each,  of  shoulder,  ibid.  Arm, 

174.  Fore-arm,  178.  Hand,  183.  Uses,  195. 
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F. 

Face.  Composed  of  upper  jaw,  87.  Lower  jaw,  104. 

Female  skeleton,  distinguishing  marks  of  it,  222. 

Femoris  os,  196.  Its  upper  end,  197.  Body,  198.  Lowe 
end,  199.  Of  infants,  its  articulation  and  motions,  200. 

Fibula,  its  upper  end,  204.  Body,  ib.  Inferior  end,  206.  Its 
articulation,  uses ; of  infants,  207 . 

Fingers,  their  bones,  phalanges,  191,  1st,  ibid.  2d,  3d,  Indicia, 
of  middle,  annular,  little  finger,  195. 

Fontanelle,  64. 

Foot,  composed  of  tarsus,  210.  Metatarsus,  217.  Toes,  210. 

Fore-arm,  178.  Consists  of  Ulna,  ibid.  .Radius,  180. 

Frontal-bone,  54.  Its  external  surface,  55.  Processes,  ibid.  Ca- 
vities, ibid.  Foramina,  56.  Internal  surface,  57.  Foramen, 
58.  Substance,  ibid.  Sinuses,  59.  Connexion,  60.  Uses ; 
of  children,  61. 

G.  " 

Ganglions,  nervous,  228,  256. 

Ginglimus,  its  species,  30,  33. 

Glosso-pharyngeal  ncryes,  268. 

Gomphosis,  30. 

H. 

Hand,  183.  Consists  of  carpus,  184.  Metacarpus.  190.  Fin- 
gers, 192. 

Harmonia,  38. 

Haunch- bones,  vid.  Ilium  ossa. 

Head,  consists  of  cranium,  44.  Face,  87.  It*  motion*,  130. 

Heel-bone,  vid.  Calcis  Os. 

Hip-bone,  vid.  Ischium  Os. 

Humeri  os,  174.  Its  upper  end,  ibid.  Body,  lower  end,  175. 
Substance,  articulation,  motion,  177.  Of  children,  178. 

Hyoides  os, ; Its  body ; Cornua,  1 1 7.  Appendices  ; Ligament*, 
substance,  connexion,  uses;  of  children,  118. 

Hypoglossi  nervi,  270. 

I. 

Jaw,  lower,  vid.  Maxilla  inferior. 

■ upper,  87. 

Ilium  ossa ; Spine,  dorsum,  144.  External  surface,  ibid.  Inte- 
rior surface,  146.  Medullary  vessels,  substance:  of  a child, 
ibid. 

Incisores  dentes,  112. 

Innominata  ossa,  143.  Composed  of  os  ilium,  144.  Ischium, 
147.  Pubis,  148.  Their  great  foramen,  140.  Acetabu- 
lum, 150.  In  infants,  Connexion,  151.  Phenomena.  Uses, 
152. 

Intercostal  nerves,  266  and  271. 

Ischium  os,  147.  Processes,  depressions,  tuber,  substance ; of 
infants,  148. 
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L. 

Lambdoid  suture,  48.  Its  additamenta,  ibid. 

Lattice- work  of  bones,  vid.  Cancelli. 

Leg,  composed  of  Tibia,  201.  Fibula,  201.  Rotula,  207  It* 
articulation  and  motions,  209. 

Ligaments,  34.  Their  fibres,  ibid.  Vessels,  nerves,  ibid.  Dis- 
eases, 36.  Uses,  phenomena,  ib. 

Linguales  nervi,  270. 

Lumbar  vertebra?,  their  particular  structure,  135.  Differences, 

136. 

Lunare  os,  185. 

M. 

Magnum  os  of  the  wrist,  187. 

Malarum  ossa,  their  processes,  92.  Holes,  ib.  Substance,  con- 
nexion ; of  infants,  93. 

Marrow,  what,  13.  Its  chemical  analysis,  ibid.  Its  arteries,  veins, 
nerves,  ibid.  Diseases,  14.  Transverse  and  longitudinal  canals 
for  conveying  it,  10.  Uses,  14.  Phenomena  and  diseases,  15. 

Maxilla  inferior,  104-  Sides,  base,  105.  Angles,  processes, 
foramina,  106.  Substance,  Articulation,  Motions,  107.  Of 
infants,  108.  Uses,  109. 

'■■■  superior  consists  of  13  bones,  87.  Their  connexion, 
ibid.  « 

Maxillaria  ossa,  their  processes,  93.  .Depressions,  94.  Foramina,  95. 
Sinuses,  96.  Morbid  phenomena,  Substance,  97.  Connexion, 
Uses;  of  children,  98. 

Maxillary  nerve,  inferior,  263. 

superior,  262, 

Medulla  cerebral,  fibrous,  226. 

Metacarpus,  composed  of  four  bones,  190.  Substance,  at  birth, 
articulation,  ibid.  Figure,  uses,  digiti  indicis.  Medii,  191. 
Annularis,  minimi,  192. 

Metatarsus,  composed  of  five  bones,  Pollicis,  218.  1,  2,  3,  ibid. 

4,  119. 

Molares  dentes,  113. 

Motion,  muscular,  252. 

Motores  oculi,  nervi,  275. 

Mucilaginous  glands,  39.  Liquor  secreted  by  them,  40.  Their 
cellular  substance,  vessels,  nerves,  40.  Diseases,  41.  Uses, 
Phenomena,  ibid. 

Muscular  spiral  nerve,  277. 

Musculo  cutaneous  nerve,  277. 

N. 

Nasi  ossi,  their  sides,  90.  Connexion,  uses  ; of  an  infant,  ibid. 

Naviculare  os,  of  the  tarsus,  214. 

Neck,  vid.  Cervical  vertebras. 

Nerves,  fibrous  texture  of,  2.26.  Extreme  tenuity,  227 
Coats,  Vessels,  228.  Inelastic,  ibid.  Ramification,  Gan- 
glions, ibid.  Extreme  fibrils  pulpy,  229.  Not  confounds 
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ed,  ibid.  Morbid  changes,  230,  231.  The  instruments  of 
sensation  and  motion,  ibid.  Objections  answered,  231.  Ac- 
tion of,  how  produced,  235.  Arterious  and  venous,  241.  Ce- 
rebral, 257.  Spinal,  273.  Cervical,  274.  Dorsal,  279.  Lum- 
bar, 2S0. 

Nervous  action,  hypothesis  of,  233.  Vibration,  ibid.  Nervous 
fluid,  235. 

Nervous  fluid,  source  of,  235.  Nature  of,  242.  Compared  with 
other  secreted  fluids,  243. 

Nutrition,  nervous,  considered,  230. 

O. 

Obturator  nerves,  281. 

Occipitis  os,  71.  Its  external  surface,  Processes,  ibid.  Internal 
surface,  73.  Holes,  74.  Substance,  Connexion,  75.  Uses,  in 
infants,  76. 

Olfactory  nerves,  257. 

Opthalmic  nerves,  26 1. 

Optic  nerves,  258. 

Ossification  of  bones,  21.  Accounted  for  from  particular  dispo- 
sition of  vessels,  and  from  pressure,  22,  25.  Phenomena,  25, 
21.  Its  history,  ib. 

Osteogenea,  its  history,  27.  Of  what  use,  28. 

• P. 

Palati  os,  98.  Its  square  palate  plate,  Pterygoid  Process,  99.  Na- 
sal lamella,  Orbitar  process,  100.  Substance,  connexion,  uses, 
of  children  ; diseases,  101. 

Par  vagum  nervorum,  269. 

Parietal  bones,  their  external  surface,  62.  Internal  surface,  ibid. 
Substance,  connexion,  uses,  63.  of  children.  64.  Practical  obser- 
vations concerning  bregma,  ibid. 

Patella,  vid.  llotula. 

Pathetic  nerves,  261. 

Pelvis,  143.  Consists  of  os  sacrum,  137.  Coccygis,  141.  Ossa 
innominata,  143. 

Perichondrium,  its  vessels,  37. 

Periosteum  externum,  1.  Its  fibres,  ibid.  Arteries,  2.  Veins, 
nerves,  3.  Uses,  ibid.  Diseases,  4. 

internum,  its  structure,  11.  Uses,  12. 

Phalanges  of  the  fingers,  194. 

toes,  219. 

Phrenic  nerves,  275. 

Pisiforme  os  of  the  wrist,  186. 

Plates  of  bones,  their  fibres,  4. 

Pollicis  manus  ossa,  vid  Thumb. 

pedis  ossa,  vid.  Toes. 

Portio  dura  of  the  seventh  pair  of  nerves,  267. 

Portio  mollis,  267. 

Processes  of  bones,  vid.  Apophyses. 

Pubis  os,  148.  Substance;  of  children,  149. 
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R. 

Radial  nerve,  278. 

Radius,  its  upper  end,  181.  Body;  lower  end,  ibid.  Of  chil- 
dren, articulation,  182. 

Receptaculum  chyli,  284. 

Recurrent  nerves,  2G9. 

Retina,  259. 

Ribs,  153.  Their  middle  posterior  end,  154.  Anterior  end,  sub- 
stance, cartilages,  155.  Articulation  and  motion,  156.  Differ 
from  each  other,  ibid.  Distinguished  into  true  and  false,  156. 
Distinguishing  marks  of  the  1st,  2d,  3d,  4th,  5th,  6th,  7th, 
11th,  12th,  159.  Of  infants,  160. 

Rotula  described,  its  substance,  207.  Articulation ; of  children, 
"208. 

Round  Bones,  their  structure,  16.  Strength,  how  increased, 
ibid. 

S.  • 

Sacrum  os,  its  body,  137.  Processes,  oblique,  transverse,  138. 
Canal,  Foramina,  139.  Substance,  articulation,  140.  Uses;, 
of  children,  141. 

Sagittal  suture,  49. 

Scaphoid  bone  of  the  wrist,  185. 

Scapula,  its  base,  169.  Inferior  costa,  superior  costa,  dofsum,  an- 
terior surface,  170.  Processes,  spine,  171.  Acromion,  coracoid 
process,  171.  Third  process,  1 72.  Medullary  vessels,  substance, 
articulation,  172.  Uses,  of  children,  173. 

Scapular  nerve,  276. 

Schyndelesis,  30. 

Sciatic  nerve,  281. 

Sensation,  248. 

Sesamoid  bones,  how  formed,  220.  Where  found,  ibid. 

Share  bone,  vid.  Ossa  pubis. 

Shoulder  consists  of  clavicle,  166.  and  scapula,  169. 

Shoulder-blade,  vid.  Scapula. 

Sinus  frontales,  59.  Sphenoidal,  85.  Maxillary,  96. 

Skeleton,  natural,  artificial,  43.  Situation  of  the  bones,  44.  Di- 
vided into  head,  ibid.  Trunk,  118.  Extremities  superior,  166. 
Inferior,  196. 

of  a female,  its  differences  from  that  of  the  male,  222. 

Skull,  vid.  Cranium. 

Sphenoid  bone,  its  external  surface,  processes,  80.  Cavities,  81.  In- 
ternal surface,  82.  Holes  proper,  83._  Common,  84.  Sinuses,  85. 
Substance,  connexion,  uses,  of  children,  86. 

Sphenoidal  suture,  52. 

Spine,  its  shape,  118.  Consists  of  true  vertebrae,  ibid,  and  false,  137. 

Spongiosa  inferiora  ossa,  101.  Their  substance,  connexion,  uses ; 
of  children,  ^02. 
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Spongiosa  superiora  ossa,  78. 

Squamous  sutures,  50.  How  formed,  SI. 

Sternum  160.  Its  substance  161.  First  bone,  ib.  Second  bone. 
Xiphoid  cartilage,  162.  Diseases,  163.  Connexion  ; of  chil- 
dren ; uses,  motion,  161. 

Sub-occipital  nerves,  270. 

Sutures  29.  How  formed,  ibid. 

of  the  cranium,  48,  Coronal,  lambdoid,  ibid.  Sagittal, 

49.  Squamous,  50.  Ethmoidal,  sphenoidal,  transverse,  zygo- 
matic, S2.  Uses,  53. 

of  the  face,  distinguished  by  names,  88.  Uses,  89. 

Sympathetic  nerves,  great  266,  271. 

„ lesser,  267. 

Symphysis,  divided  into  synchondrosis,  syneurosis,  syssarcosis,  29. 

Synarthrosis,  divided  into  suture,  harmonia,  gomphosis,  schynde- 
lesis,  29. 

Synchondrosis,  ibid. 

Syneurosis,  ibid. 

Synovia  of  joints,  of  what  composed,  40.  Its  uses,  diseases,  41. 

Syssarcosis,  29. 

T. 

Tarsus  consists  of  seven  bones,  210.  Its  articulation,  217.  Uses, 
217. 

Teeth,  their  base,  roots,  periosteum,  substance,  109.  Canals,  ves- 
sels, 110.  Formation,  shedding,  111.  Connexion,  uses,  112. 
Distinguished  into  incisores,  ibid.  Canini,  molares,  113.  Phee- 
nomena,  115.  , 

Temporal  bones,  65.  Their  external  surface,  processes,  ibid.  Ca- 
vities, 66.  Holes,  67.  Internal  surface,  68.  Processes,  ibid. 
Cavities,  holes,  69.  Substance,  connexion,  uses ; of  infants 
70. 

Thigh  bone,  vid.  Femoris  os. 

Thoracic  duct,  284. 

Thorax,  153.  Consists  of  vertebrae,  132.  Ribs,  153.  Sternum, 
160.  Its  motion,  164. 

Thumb  consists  of  three  bones  ; the  first,  its  articulation,  193.  At 
the  time  of  birth,  ibid.  Second  bone,  ibid.  Its  articulation 
194.  Third  bone,  ibid. 

Tibia,  its  upper  end,  cartilages,  201.  Body,  202.  Dower  end, 
203.  Articulation  ; of  children,  204. 

Toes,  219,  differ  from  the  fingers,  uses  ; of  children,  220. 

Transverse  suture,  52. 

Trapezium  os,  186. 

Trapezoides  os,  187. 

Triquetra  ossa,  48. 

Trochoides  Ginglimus,  33. 

Trunk  of  the  Skeleton,  consists  of  the  spine,  119.  Pelvis,  143 
Thorax,  153. 

Turbinata  ossa,  vid.  Spongiosa. 
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u. 

Ulna,  its  upper  end,  178.  Body,  179.  Lower  end,  articulation, 
of  children,  180. 

Ulnar  nerve,  277. 

Unciforme  os  of  .the  wrist,  187. 

Unguis  ossa,  their  surfaces,  90.  Substance,  connexion,  uses,  Mor- 
bid Phenomena  ; of  children,  91. 

V. 

Vertebrae  Cervical,  vid.  Cervical. 

Dorsal,  vid.  Dorsal. 

— false,  composed  of  os  sacrum,  137.  Coccygis,  HI. 

— Lumbar,  vid.  Lumbar. 

true,  119.  Their  bodies,  ibid.  Cartilages,  1 2V  Pro- 

cesses,  ligaments,  foramina,  121.  Articulations,  phenomena, 
122.  Of  infants,  diseases,  124.  Divided  into  cervical,  ibid. 
Dorsal,  132.  Lumbar,  135.  Uses,  securedTrom  luxations,  136. 

Vessels  of  periosteum,  4< ; of  the  bones,  7 ; of  the  marrow,  13  ; of 
ligaments,  34  ; cartilages,  37  ; mucilaginous  glands,  39. 

Vibration,  nervous,  considered,  233. 

Vomer,  102.  Its  figure,  situation,  103.  Substance,  connexion, 
uses,  104. 

W. 

Women,  the  differences  of  their  bones  from  those  of  men,  222. 

Wormana  ossa,  vid.  Triquetra. 

Wrist,  vid.  Carpus. 

X. 

Xiphoid  cartilage,  162.  Its  diseases,  163. 

Z. 

Zygoma,  65. 

Zygomatic  suture,  52. 
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